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Converter’s job in Speedomax instruments 
is to receive the (often very small) direct 
current signal which is related to the tem- 
perature, stress pH or other condition 
being measured, and produce an alternat- 
ing voltage. This output is amplified, and 
then directs the balancing system to meas- 
ure, record, and if desired control. 


Good engineering shows in this Amplifier’s 
thorough filtering, high impedance, and 
plug-in connection to the rest of the 
Speedomax. 


Good engineering 
shows in this Slide- 
wire’s non-induc- 
tive winding and 
in absence of any 


flexible leads 


which might form 
inductive loops, 


Good engineerin 
shows in this bal- 
ancing motor’s 
small size, and in 
its torque ample 
to operate acces- 
sory control and 
signalling fitments. 
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am of this long- -established firm has 


t 
marke ition of progress 
Manager 


L&N offi ces. 


and every Speedomax user benefits by it! 


@ The operating precision of the thousands 
of Speedomax Recorders and Controllers 
which serve industry and science begins with 
the engineering of components like this Con- 
verter. Our specifications apply at all stages— 
all the way back to the plants which make 
metals, insulation materials, etc., for us. These 
specs represent also the best thinking of our 
The resulting materials are thus quality- 


suppliers’ 
controlled for us—and us alone. 


engineers. 


From these materials our engineers tell our factory how to make 
converter parts to truly tight specifications. Some parts require prin- 
cipally flatness, or elasticity, or dimensional stability. Reeds need 
correct natural frequency. Many parts of course combine Various 
needs; each gets its requirements. 


Life tests show Fidelity and Stamina. Ingenious and often orig- 
inal design creates from these parts a converter with noise level 
equivalent to only 0.2 microvolt in an emf potentiometer circuit. And 
this fidelity promotes accurate measurement and control. 


Running on life tests since 1948, present-model converters are today 
still well inside performance tolerances. Such a run equals 21.9 
years of 8-hours-a-day, 200-days-a-year-service—or 1.9 years more 
than the present age of the first Speedomax. 


This kind of engineered performance is also built into the amplifier, 
slidewire, motor and scores of other exclusively Speedomax parts. 
It’s at your service whether you want to control a laboratory furnace, 
plot an X-Y function, or record the facts about atoms or molecules. 
Call on L&N application engineers in selecting the range (from 
among thousands) and measuring circuit (from among over 2300) 
to meet your needs. Write our nearest office, or 4926 Stenton Avenue, 
Philadelphia 44, Pa. 


LEEDS NORTHRUP 


instruments * automatic controls + furnaces 
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-. three outstanding texts 


Allee, Emerson, O. Park, T. Park and Schmidt on 
Animal Ecology 


This clearly written book is without any question the definitive work in the field. Drawing from 
the related sciences of physiology, plant ecology. physics, marine biology, etc. the authors cover 
the science of the relationships between living organisms and their environment with a thorough- 
ness never before achieved. It is a work that is indispensable to teachers and students in ecol- 
ogy courses. 


By W. C. Aes, Professor of Zoology Emeritus, University of Chicago; Professor of Biology, University of Florida; Avrren E. 
Emerson, Professor of Zoology, University of Chicago; Ortanvo Park, Professor of Zoology, Northwestern University; THomas 
Park, Professor of Zoology, University of Chicago; and Kart P. Scumwmrt, Chief Curator of Zoology, Chicago Natural History 
Museum. 837 pages, 6%” x 9%", with 263 illustrations. $14.00. 


Prosser, Brown, Bishop, Jahn and Wulff on 
Animal Physiology 


Here is a comparative study of the physiologica! and biochemical characteristics of animals. It 
is an attempt to clarify the evolutionary relationships of various kinds of animals and to describe 
the diverse ways in which they meet their functional and environmental requirements. The ma- 
terial is arranged on a functional rather than on a phylogenetic basis. 

From the Journal of the American Medical Association: “The best book of its kind in the English 
language.” 


Edited by C. Lapp Prosser. By Frank A. Brown, Jr. Professor of Biology, Northwestern University; Daviw W. Bisnor, Professe 
of Physiology, University of Massachusetts; THropore L. Jann, Professor of Zoology, University of California at Los Angeles; 
C. Lapp Prosser, Professor of Physiology, University of Illinois; and Verner J. Wutrr, Professor of Zoology, Syracuse University. 
888 pages, 6” x 9%”, with 312 illustrations. $13.00. 


@ New (2nd) Edition . . . Gardner’s Neurology 


September 5, 1952 


The continuing popularity of this book is due to the clear way in which the author presents the 
principles of neurology before attempting to explain details. In the New (2nd) Edition new 
knowledge of basic concepts in nerve conduction, motor pathways and the cerebral cortex has 
received special attention. 


By Ernest Garpner, M.D., Professor of Anatomy, Wayne University College of Medicine, Detroit. 359 pages, 51.” x 8%", with 
142 illustrations. $4.75. New! 


Ww. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 
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SAVE TIME 


in your laboratory 


with Beckman Flame 


These are typical of the 
savings being made in modern 
laboratories with Beckman Flame 
Spectrophotometers . . 


CUTS TIME 80%... 


“The Beckman DU Flame 
Photometer cuts time 80% on So- 
dium, Potassium and 50% on 
Calcium determinations in blood 
and urine.” 

—Cheney Laboratories, 
Glendale, California 


MATTER OF MINUTES 
NOW... 


“Since accurate determi 
tions can be made in a matter of 
minutes with the Beckman DU 
Flame Spectrophotometer, every 
laboratory can avoid tedious 
gravimetric or colorimetric Sodium, 
Potassium and Calcium determin- 
ations.” 

—Pathology Laboratory, 
Hollywood-Presbyterian 
Hospital, 

Los Angeles, California 


Efficient arrangement is made possible by compact design of Beckman DU 
Flame Spectrophotometer (complete unit shown). 


Why Beckman Spectrophotometers are 
PREFERRED 


Small Samples—only 1 to 3 ml. of 
sample solution needed per analysis. 


low Fuel Consumption—about 8 cu. 
ft. of Oxygen per hour and 5 cu. 
ft./hr. of acetylene or 20 cu. ft./hr. 
of hydrogen. 


Aqueous or Nonaqueous Solutions — 
even combustible solvents may be 
used. 


Wide Spectral Range—220 to 1,100 
millimicrons with high resolving 
power for quantitative determina- 
tions of more than 40 elements. 


High Accuracy—Wavelength settings 


reproducible in ultraviolet to 0.05 
.. in infrared to 0.5 millimicrons. 
Economical—Low initial cost, low op- 
erating cost; highly trained technical 
personnel are not required. 


Automatic Sample Positioner—Protects 
operator, is fast, convenient, pre- 
cise. Atomizer-burner, sample posi- 
tioning device, focusing mirror and 
adjustments all unitized into one 
compact housing. All necessary 
reguiators and gauges are conven- 
iently mounted on panel. 


For Complete Details write tor Data File 32-38 


BECKMAN INSTRUMENTS 


control modern industries 


BECKMAN INSTRUMENTS, INC. 


SOUTH PASADENA, CALIFORNIA 
Factory Service Branches: New York—Chicago—Los Angeles 


Beckman Instruments mcwde pl Meters and Electrodes — Spectrophotometers — Radioactivity Meters — Special instruments 
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AAAS Headquarters 


N February 9, 1951, this page was devoted to 
O a discussion of the Association’s plans for a new 
building, and now, after nineteen months, it is time 
to report again. With the Council’s endorsement, the 
Building Committee has continued its work of plan- 
ning; and John R. Dunning has been carrying on the 
task so energetically started under the chairmanship 
of Roger Adams, who retired from office on January 
14, 1952. 

In 1951 the Building Committee had tentatively con- 
cluded that a three-story edifice, designed to meet the 
Association’s needs, was the best solution to the hous- 
ing problem; but there has been a growing conviction 
that property is so valuable in this section of Wash- 
ington as to warrant the maximum utilization per- 
mitted under the District’s zoning regulations. The 
Architects Collaborative, of Cambridge, Massachu- 
setts, was commissioned to design an appropriate 
building, and the result is pictured on the accompany- 
ing photograph of a scale model. 

The irregular shape of the lot, the rigid limitations 
on the area available for construction, and the 90-foot 
zoning restriction on height dictated the prismatic 
form of the eight-story structure and will require the 
use of basement space below street level for the park- 
ing of approximately forty cars. Necessity bred in- 
genuity, for the result is a unique but attractive and 
dignified structure that will provide the Association 
with artistic and efficient headquarters. Initially, the 
first two floors will suffice for offices and conference 
rooms, and the six upper floors will be available to 
tenants—perhaps other scientific organizations that 
are seeking modern quarters in Washington. 

The gap between plans and a building ready for 
occupancy is a wide one, not so much in time as in 
the means of execution. Application for permission to 
build this type of structure is even now before the 


Gladys M. Keener 
Executive Editor 
AAAS EDITORIAL BOARD 


(Terme expire June 30, 1953) 


Howard A. Meyerhoff, Chairman 
William R. Amberson Bentley Glass 
Wallace R. Brode Kari Lark-Horovitz 

Walter Jj. Nickerson 


F. A. Moulton, Advertising Representative 


District Zoning Commission. Problems of financing are 
being studied, and it is hoped that members and friends 
of the Association, whose generous response to a single 
letter in 1946 made the purchase of the site possible, 
will again assist substantially in minimizing the finan- 
cial burden. The timing of construction ealls for care- 
ful analysis of current conditions in the building in- 
dustry and of the availability of structural materials, 
as well as an appraisal of future prospects. The 
rental of temporary quarters during the period of 
construction poses another set of problems, and due 
consideration must also be given to the occupants of 
residences on the property. 

Nonetheless, it is believed that a complete project 
ean be formulated soon, and that its soundness and 
good sense will win immediate approval of the Coun- 
cil and staunch backing from the entire AAAS mem- 
bership. 

Howarp A. MEYERHOFF 
Administrative Secretary, AAAS 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & RB. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ notice 


September 5, 1952 


is required for change of address, and an address stencil label from a recent 
issue must -be furnished. Claims for a missing number will be if 
received within 60 days from date of issue. 

Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the. 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates members 
of the AAAS. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
vertising rates on request. 

Cable address: apvANCESCI. 
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RARE CHEMICALS OF HIGH PURITY 


TO SUPPLY THE NEEDS OF BIOCHEMICAL RESEARCH 
Detailed, Pertinent, Analytical Data For Every Product 


L-Tartaric Acid (Unnatural) Oxalacetic Acid 
CARBOHYDRATE D-Malic Acid (Unnatural ) Oxalsuccinic Acid 
INTERMEDIATES D-Isocitric Acid (Natural) cis-Aconitic Acid 


a-Ketoglutaric Acid 
ANTI-VITAMINS | Sodium o-Methylpantothenate 


D & L-Homocystine D-Cystine 
& ethionine L-Thiolhistidine 
AMINO ACIDS D & L-Ethionine L-Ergothionine 
D & L-Serine Glycylglycine 
L-3,4-Dihydroxyphenylalanine (DOPA) 
ALSO Pyridoxal Phosphate Dimethyl-8-Propiothetin 


Phenylpyruvic Acid 


CALIFORNIA FOUNDATION 
FOR BIOCHEMICAL RESEARCH 
3408 Fowler Street, Los Angeles 63, Calif. 

A NON-PROFIT CORPORATION 


BIRD 


Pump 


Infusion 


A LONG-AWAITED ITEM 


THIS new Bird Infusion Pump will meter accurately 
and continually small quantities of selected liquids, elimi- 
nating necessity of constant observation and refilling of 
syringes, 


The close regulation of flow will save you considerable in- 
jection fluid, and you will find a smaller number of repeat 
laboratory experiments required. Operates on 115V, 
60 cy. 


Cat. No. 71-049 $500.00 
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Your Chance to Own a Truly Fine Precision Instrument! MAKE YOUR OWN 
IMPORTED MICROSCOPE 
See the craters of the moon, the rings of Saturn and 
the moons of Jupiter! Thousands of amateurs have 
ONLY turned out beautiful instruments at a fraction of 
200 POWER the cost of commercially built ones. You can do the 
—_. No special skill required. And what pride you 
Il take in an Astronomical Telescope you have built 
Performance Equals $ 50 with your own hands. Your telescope will be worth 
to $600. Our kits include: PYREX MIRROR BLANK 
$50 to $75 Instrument - Postpaid —PLATE GLASS TOOL—TEM- ) 
Amazing optical qualities, fine 1 OBJECTIVE LENS EXTRA’ FINE 
focusing, superb definition, RACK & ABRASIVES, ALL IN SHAKER 
clarity! Serviceable construc- PINION TOP oe 
FOCUSIN included) — 
tion . . . the greatest micro iG MIRROR FOR DIAGONAL — 
scope bargain on the market! pee LENSES FOR 1” F.L. EYE- 
-LIGHT NIFYIN ENS. 
Try it for 10 days ... if ADJUSTABLE 
you are not completely satis- MIRROR dia. desired: 
fied, your money will be re- SQUARE STAGE Stock 
funded in full. (2-3/8" x # = Pstpd. Price 
2-5/8") with 70,003-W ....... $ 7.00 
Comes packed in its own hard- SLIDE CLAMPS 70,004-W ....... 
Stock #70,000-W ..... $12.50 Postpaid RS 79,007-W ....... 12%" om 


BARGAINS! 


IMPORTED PRISM BINOCULARS 


Save 50% and More! Precision-tested and Fully Guaranteed! 


Highest quality instruments offering you amazing 
values for your money. Expensive features include 
coated optics for increased brilliance and clarity, 
achromatic lenses; sealed against moisture and dust. 
Every pair carefully checked in our lab for collima- 
tion, performance. Genuine leather carrying case and 
straps with ea. pr. at no extra cost. We guarantee 
finest performance or your money fully refunded. Test 
a pair—30 DAY TRIAL! 


Stock # Model Pstpd. Price® 

1506-W 6x30 $39.50 

1512-W 7x35 45.50 

7x35 1523-W 7 x 50 (not coated) 36.00 

1521-W 16x 

Value $140 py shown, Individual Focus—For Central Focus 
add $4 addtl. to above prices. *All Binocular prices 

ONLY $49.50 subject 20% Fed. Excise Tax 23 


Examine, Test a Pair 30-DAY TRIAL 


IMPORTED 


BABY MICROSCOPE 


ONLY 5” HIGH! Just $4.00 Postpaid! 


Students, beginners, or full-fledged lab- 
men will find plenty of use for this lit- 
tle gem. Easily carried. Make minute 
inspections: plant and animal life, ma- 
terials metals, ete. —it gives astound- 
ing, sharp definition! Good optical 


viewing, easy-to-use pinion focusing. 
Circular stage, revolving dise-light ad- 
justable mirror. A real buy! 10-day re- 
fund priv 


Stock $4.00 Postpaid 


Amazing Instrument! 


Astounding Value! 


LOOK AT THESE BARGAINS! 


SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the following size projectors: 

Stock #£4029-W—35 MM. $2.85 Postpaid 
Stock #4038-W ......... 24%” x2" . . $3.85 Postpaid 
Stock #4039-W ......... 244” x 2%” . .. $3.85 Postpaid 
LENS CLEANING TISSUE—Ist quality, sheet size 11” x 7%”. 
Made to Gov't. spec. Free of abrasives. High wet strength. 
Stock #721-W ......+.+.. 500 sheets .......... d 


SO MUCH for 


SIMPLE LENS KITS!—kits include plainly written, illus- 
trated booklet showing how you can build lots of optical 
items. Use these lenses in experimental optics, building 
TELESCOPES, low power Microscopes, etc. 


Stock #2-w—10 $1.00 Postpaid 
Stock 75-W—45 lenses . ... $5.00 Postpaid 
Stock 710-W—S80 lenses $10.00 Postpaid 


NON-ABSORBING BEAM-SPLITTING MIRROR — Latest 
development! Optically flat to % wave length. Size: 
1-15/16” x 2-15/16"—%”"_ thick. Reflects approximately 50% 
and transmits approximately 50%. No light is absorbed. 
Has a three-layered film which accomplishes non-absorption. 

$5.00 Postpaid 
‘x 


ADJUSTABLE! 20, 
40, 60 POWER! 


POCKET MICROSCOPE 


A compact, handy precision instrument of many uses. 

Select ower you want, then focus sharply by | 

special micro-focus ine. Highest quality optics. Fu 
isfaction guarant > 

W Only $2.95 Postpaid 


Precision machined threaded fittings through - 
20% ounces; 6%” closed length, 15%” 


eee open length. Achromatic objective lens low refiection 


coated. 
Stock $8.95 Postpaid 


A Handy, Useful Bargain! 
HAND SIGHTING LEVEL 


Accurately designed and calibrated. 
Indispensable as a hand sighting tool 
that projects a level line of sight. 
Invaluable for laying out drains, 
ditehes, foundations, gardens; for 
con‘our plowing and soil erosion work. 
You will use this compact little instrument again and again wherever grades 
must be established or a level line is necessary over an appreciable distance. 
Simple illustrated directions with each 1 

Stock 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


nstrument. 
or 4.0. 


Write for FREE CATALOG W 


September 5, 1952 


Types of In: oot 


OPTICAL BARGAINS 
| 
«EE |Full Grown Performance in a Useful 80 Power 
= 
— 
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It offers these 
important advantages: 


1. Uniform formula. Ingredients used in 2. Proper Nutritional Blend. Biended 
the making of Purina Rabbit Chow are into Purina Rabbit Chow are the known 
tested for uniformity and nutritional qual- food essentials for rabbit health and vigor 


ity. This is important for experimental a Se 
work requiring a uniform dietary history ae condition for your ex- 


through several generations. 


‘abbit Chow from the Purina Dealer 
3. Simple Time-saving Care. No hay 
+++ mo vegetables ... no mixing ... just acer you ... the dere with the C ead 


St. Louis 2, Missouri 


NEW PRODUCTS 


DL-Alanine anhydride allo Hydroxy-D-proline 
DL-Alanyl-DL-asparagine. Benzoyl-L-arginine amide 
DL-Alanyl-DL-methionine DL-Bromopropionyl-D-asparagine 
DL-Alanyl-DL-norvaline DL-Bromopropionylglycylglycine 
DL-Alanylglycylglycine DL-Bromopropionyl-L-tyrosine 
DL-Alanyl-DL-phenylalanine Chloroacetyl-DL-alanine 
Glycylglycylglycine Chloroacetyl-DL-phenylalanine 
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HJMSCHEMICAL SANTA MONICA. CALIFORNIA 


LABORATORY AND RESEARCH MICROSCOPE 


OF HIGHEST PRECISION 
MODEL W 


4 


Truly the most COMPLETE and VERSATILE microscope of its kind. 


In fact, there is so much to say about this magnificent new instrument, 
that only a booklet can begin to list its many features and advantages. 


You are invited to write for your free copy immediately . . . and learn 


why we take justifiable pride in presenting the new ZEISS-OPTON 
LABORATORY and RESEARCH MICROSCOPE MODEL W. 


Write for free, detailed specifications 


CARL ZEISS, ENC. . 485 Fitth Avenue, New York 17, N. 


Guaranteed uninterrupted repair service 


September 5, 1952 
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Copy (1) parts of large 


drawings without remov- Copy excerpts, or entire 

ing from drawing board, pages up to 812” x14”, 

(2) small diagrams, sig- from non - circulating 
t and sketches, or books without lugging 

(3) full-page graphs, heavy volumes to photo 

charts, prints, specifica- copy company? 

tions 


Make record copies of 
End drudgery of — i research notes right from 
hand-copying and proof- test-finding lab  note- 
reading notes? Contoura- book, longhand memos, 
copied manuscripts and ketches, projected rat- 
documents are letter-per- ings and verified read- 
fect, need no checking. ings? 


YOU CAN WITH A NEW 


Portable PHOTO-COPIER 


TRULY PORTABLE! Only four pounds; fits easily 
in briefcase or desk drawer. Use it anywhere! COPIES 
ANYTHING written, printed or drawn up to 842” x 
14”! Lastingly clear copies only 7¢! “Contoura’s” 
unique cushion reproduces tightly bound pages despite 
curved binding! NEEDS NO DARKROOM; make ex- 
posures under normal artificial light; develop prints, 
at leisure, in standard photo chemicals. ELIMINATES 
DRUDGERY and inherent error of longhand-copying, 
typing and proofreading! Users everywhere say “Con- 
toura” affords time and money savings they never 
thought possible. MODELS AS LOW AS $39.00 

WRITE FOR FREE FOLDER TODAY 


F. G. LUDWIG Associates 


30 Pease Rd. Woodbridge, Conn. 


Section TOUGHEST Materials 


Including Plastics, Hardwood, 
Undecalcified Bones, Metals, ete. 


with 


JUNG’S MICROTOME 


MODEL K 


Designers of Precision 
Microtomes since 1872. 


For details write: 


Wm. J. HACKER & CO., INC. 
82 Beaver Street 
New York 5, N. Y. 


For extending the use and spectral accuracy 
of Colorimeters, Spectrophotometers, Flame 
Photometers, Fluorometers, Spectrometers and 
similar instruments. 

Farrand Interference Filters enable isolation 
of narrow regions of the spectrum and thereby 
afford optimum selectivity. Their excellent op- 
tical qualities provide high transmission. They 
are permanent to normal atmospheric condi- 
tions—not affected by heat because radiation, 
which is not transmitted, is reflected—not 


absorbed. 
Bulletin No. 800 on Request 


PRECISION OPTICS, ELECTRONIC 
AND SCIENTIFIC INSTRUMENTS 


FARRAND OPTICAL €O., inc. 


BRONX BLVD. and EAST 238th STREET - NEW YORK 70, N. Y. 
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images up to 10 feet across 


even under oil-immersed objectives 


Because of the virtually solar intensity of the Scopi- 
con's high-pressure mercury arc, you can project sharply 
detailed images up to ten feet across even under oil- 
immersed microscope objectives. The light's white color 
demonstrates the various biological stains to their best 
advantage. 

The Scopicon is highly adaptable — can be used 
with equal convenience for small-group study in a nor- 
mally lit room, or for exhibition to large groups in a 
darkened auditorium. Let us send you the brochure 
describing this versatile instrument. 


micro-projection ¥ equipment 


SCOPICON, Inc. 215 E. 149th ST. NEW YORK 51, N. Y. 


September 5, 1952 


The Scopicon light 
source generates a light 
intensity of approxi- 
mately 64,000 lumens. 
The projected light beam 
is remarkably steady — 
neither wanders nor 


The Scopicon 


mercury arc 
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These popular rectangular jars are pressed 
in iron molds to provide parallel surfaces for 
the sides, both inside and outside, assuring 
an undistorted view of the specimen. 


They are American-made . . . clear, de- 
colorized glass . . . heavy, sturdy walls... 
double-annealed . . . and the surfaces are 


fire-polished planes. The tops are ground true 


MUSEUM JARS 


A CLEAR, UNDISTORTED VIEW 
OF THE SPECIMEN IS 


WITH 


FISHER 


and provide a wide surface for sealing. Each 
cover has a small opening in the corner 
through which the fluid content can be changed 
or additional fluid added after sealing. 


Made in ten different sizes, as recommended 
by the International Association of Medical 
Museums. Write for descriptive literature. 


NOTE TO CHEMISTRY TEACHERS: They make 
excellent lecture jars for big rooms. 


IMMEDIATE DELIVERY FROM STOCK 


Complete stocks of laboratory instruments, opporatus, reagent chemicais, 
furniture, and supplies at PITTSBURGH, NEW YORK, ST. LOUIS, 
WASHINGTON, MONTREAL ond TORONTO. For more information 


write: Fisher Scientific Co., 717 Forbes St., Pittsburgh 19, Pennsylvania. 


Support Rods fit in the recesses in the jars 
and are used to support large firm specimens. 


Support Frames fit in the recesses in the jars 
and are used for specimens that require 
stretching on a frame and for those that re- 


FISHER SCIENTIFIC 


quire support at the sides as wellasat the top. America’s Largest Manuf: Di 


and R t Chemicals 


¥ 
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Adventurers 
in Research.. 


Dr. Clinton R. Hanna 
SCIENTIST-INVENTOR 


His gun stabilizer revolutionized tank combat 
during World War Il. He _ enrolled in 
Westinghouse Graduate Student Course right 
after graduation from Purdue University in 
1922. He advanced rapidly to head of Devel- 
opment Division in 1930, manager of Electro- 
mechanics Department in 1937, and Associate 
Director of the Research Laboratories, his 
present position, in 1944, 


Where human muscles and reflexes aren't quite up 
to the job, the electromechanical regulator can do 
it many times faster and more accurately. Proof 
of that is in the career of Dr. Clinton R. Hanna, 
who has developed a whole family of these devices 
in his 30 years with Westinghouse. It was his 
gyroscope-controlled gun stabilizer that during 
World War II enabled Allied tanks to fire accu- 
rately even when traveling over rough terrain, and 
helped swing the tide of battle against the enemy 
in Africa. When heavy seas sent ship-based radar 
antennas bobbing erratically, Dr. Hanna designed 
a system for stabilizing them in the roughest 
weather. 

The soft-spoken, 51-year-old Westinghouse sci- 
entist has some 100 patents to his credit in the 
field of regulators. One of his earliest was a 
device for controlling the speed of steel mill roller 
motors. Strangely enough, it was this device which 
led a visiting Army officer to wonder if the same 
principle could be applied to stabilizing tank guns. 


Dr. Hanna thought it could and proceeded to 
prove it. 

Quiet and methodical, the Westinghouse scien- 
tist likes to probe for new and difficult applica- 
tions in his fieldy isn’t swerved by the failure of 
previous searchers to come up with the right 
answers. 

Dr. Hanna’s latest achievement is the devel- 
opment of an automatic pilot with unlimited 
maneuverability. 

These are but a few of the high lights in the 
career of “Clint” Hanna, adventurer in research. 
The larger picture should certainly include many 
other contributions, mainly those that have aided 
in the improvement of numerous Westinghouse 
products that feature electrical control and regu- 
lation. They make it abundantly clear that it is 
the know-how and experience of scientists like 
Dr. Hanna which are the cornerstone of industrial 
progress. Westinghouse Electric Corporation, 
Pittsburgh, Pennsylvania. 
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Large stage moves up and 
down for finer, faster focusing. 


The PANPHOT combines permanently 
aligned microscope, camera and light 
source in one convenient unit. 


Universal Camera Microscope 
Only the Leitz PANPHOT enables you to switch from 
microscopic observation to photo-micrography without moving 


from your chair, for it’s the only universal camera microscope 
with operating parts for both functions right at hand. Changeover from one to the other is fast, 
simple, dependable. Now available to industrial and technical laboratories, the PANPHOT is 
a perfect combination of research microscope and reflex camera. 
The PANPHOT permits the use of transmitted light, reflected light, darkfield illumination and 
polarized light. The permanently aligned light source provides a filament lamp for observation 
and an arc light for photo-micrography. 
Easy observation of the image to be photographed is provided by a large ground glass in the reflex 
= =e The camera accommodates 314” x 444” plates or cut film for black and white or 
color work. 
A full range of accessories is available to equip the PANPHOT for every phase of photo- 
micrography, photo-macrography and for drawing and projecting micro-images. 


Write today for information to Dept. SC 
E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 
LEITZ MICROSCOPES * SCIENTIFIC INSTRUMENTS + LEICA CAMERAS AND ACCESSORIES 
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A. H. T. CO. MODEL H-1 


ANALYTICAL BALANCE 


A dependable, low priced Balance, of simple and durable construction, for use in 
educational or industrial laboratories 


IMMEDIATE DELIVERY——PRICE .... $99.00 


ANALYTICAL BALANCE, A. H. T. Co. Model H-1, An improved execution of a time- 
tested, simplified design, without drawer in hase, intended for use in industrial or educational 
laboratories for quantitative analysis. Especial attention has been given to the design of the 
beam, beam support, stirrups and stirrup rests so that erecting and cleaning can be accom- 
plished quickly and with minimum danger of damage to delicate parts. 


Sensitivity—1/10th mg with full load. Change of weight of 1 mg on the pan deflects the pointer on the scale at least 2'/; 
divisions with full | d. 


Capacity—200 grams in each pan. 


Case—Of mahogany, with counterpoised front door, circular level and leveling screws, without drawer in base. Overall 
dimensions 16, inches wide x 16 inches high x 9'% inches deep. 


Beam—Of hardened aluminum, 6 inches long, with oxidized black finish. Graduated in white on both sides of central 
knife edge from 0 to 5 me in 1/10 mg visions, using a 5 me rider. 


Knife Edges and Planes—Of agate throughout. 
Pans—Of Duralumin, inches diameter. 
Arches—Of Duralumin, height 7 inches, spread 4 inches. 


1812. Balance, Analytical, A. H. T. Co. Model H-1, as above described with two 5 mg aluminum riders 
but without weights 99. 


5% discount in lots of 6; 10% discount in lots of 12 or more. 


ARTHUR H. THOMAS COMPANY 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 6, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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LABORATORY 
MICROSCOPES 


Frictionless Dynoptic design reduces wear . . . 
gives you unequalled focusing ease . . . 

adds many years to the life of your Bausch & Lomb 
Laboratory Microscope. Entire fine focusing 
system floats on ball bearings and rollers... 

never binding, never drifting out of focus. 


To this, and the many other long-life 
mechanical features, is added the world’s finest 


optical system, resulting in 


the world’s finest laboratory microscope. 


Rite for FREE DEMONSTRATION and LITERATURE. See for your- 
self how Bausch & Lomb Dynoptic Microscopes out-perform any labo- 
ratory microscope ever made. Bausch & Lomb Optical Co., 642-30 
St. Paul St., Rochester 2, N. Y. 
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Research in Psychiatry Is Starving to Death 


Lawrence S. Kubie 
School of Medicine, Yale University, and New York Psychoanalytic Institute 


TITLE OF THIS ARTICLE carries 

the implication that a process of starvation 

is hampering the progress of psychiatrie re- 

search. Such starvation can be of ideas, of 
mature trained personnel, and of money. The present 
article will consider only the third of these; not out 
of an illusory hope that money alone can solve seien- 
tifie problems, but because the lack of it accentuates 
the shortage of mature personnel, which in turn eon- 
tributes to the poverty of ideas. 

Background. In recent years the author has taken 
part in several efforts to raise money for research in 
psychiatry. The auspices under which these attempts 
were made have been so varied that it is not possible 
to attribute their uniform lack of success to a greater 
intensity of popular prejudice against one or another 
form or school of psychiatry. Furthermore, the actual 
work of fund-raising has been carried on by experi- 
enced, competent, and successful individuals and or- 
ganizations, whose business it is to raise funds for 
philanthropic and medical purposes. These profes- 
sional money-raisers have been backed by the whole- 
hearted efforts of groups of interested psychiatrists 
and a few devoted laymen. And not one of these drives 
had grandiose expectations. Their objectives have 
been simple, limited, and reasonable. Yet not one of 
them has even approximated its goal. 

For a long time the author believed that the fault 
must lie with psychiatrists. One day, however, the 
head of an experienced and successful professional 
money-raising outfit came to him and made essentially 
these remarks: 


This is a strange experience. It is a new one for me. I 
have never run.into anything like it. before. We-have held 
several outstandingly successful meetings. Under ordinary 
circumstances out of such meetings as these I would have 
had many sizable contributions, plus a dozen active eom- 
mittees, several committee chairmen, and my pick of men 
to act as over-all chairman for the campaign. Yet I have 
received only a few contributions, and have been able to 
form only one small committee, with one reluctant com- 
mittee chairman and no general chairman. There must be 
something curious about this field of psychiatry. People 
behave differently about it. They are interested. You ean 
tell that. But when it comes to really working for it and 
to putting up money for it, they slip through your fingers. 

This was the first step in the education of this 
author. His next followed soon, when he decided to 
compare this experience with that of others who have 
attempted to raise money for psychiatric purposes, 
sometimes for some of the best known and most valu- 
able psychiatric organizations in the country, and 
indeed in the world. He found that they had had the 
same experience. There had been no difficulty in 
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arousing popular interest; none in getting space in 
the press or time on the air. But when it came to 
rounding up either workers er money, it had been 
another story, and a discouraging one. 

It is worth while to emphasize this curious psycho- 
social phenomenon, because the popular commotion 
about psychiatry has given rise to a general impres- 
sion that psychiatric research and psychiatric services 
are being generously and adequately supported, when 
as a matter of fact it turns out that psychiatric re- 
search is literally starving to death. 

A third step in the author’s education followed 
more gradually. As he settled back to wateh what 
was going on he came to realize that psychiatrists 
and psychiatric institutions were extraordinarily 
apologetic in their appeals for funds. They worried 
about the cost of earing for psychiatric patients, and 
about the cost of research. This led him to make a 
further investigation: specifically to compare the in- 
vestment in research in organie medicine with the in- 
vestment in psychiatric research. Such a comparison 
could cover either of two aspects of the problem, or 
both: (a) It could estimate the total amount of money 
being spent in this country on research in organic 
medical illness in relation to the total incidence of 
organic disease. Then it could compare with this the 
total amount of money spent for psychiatric research 
in relation to the incidence of psychiatric illness. For- 
tunately, these facts have already been ascertained by 
the National Association for Mental Health (formerly 
the National Committee for Mental Hygiene), by the 
U. S. Public Health Service, and by various private 
foundations. They have assembled an array of strange 
and perplexing facts. For example: 


1950-51 $61,000,000 spent by the U. 8S. Department of 
Agriculture for the control and cure of disease in plants 
and in lower animals that are of commercial value. 
$30,000,000 spent on research in hoof-and-mouth disease 
alone. 
$1,500,000 appropriated by Congress for research in the 
mental health of man himself, although over one half 
of all the hospital beds in the country are oceupied by 
mental patients. 

1947 $94 per hospitalized case of polio, spent for research 
in polio, which is one of the rare diseases. 

1947 only $5 per hospitalized case of mental illness spent 
on research in psychiatry, our public health enemy 
No. 1. 


(b) These facts turned our attention to another 
test of the adequacy of the support which the Ameri- 
ean community is providing for psychiatric research. 
We compared four outstanding research hospitals, 
two for research in organic medicine and two for 
research in psychiatric illness, comparing them with 
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respect to the allocations of beds, funds, space, per- 
sonnel, etc., as between clinical treatment and clinical 
research, The present communication summarizes the 
outcome of this comparison. 

In psychiatry, as in general medicine, a hospital for 
clinical research ean be operated either as an inde- 
pendent, self-sufficient unit, or it can function as a 
teaching hospital in a medical school. In the latter 
case, it is always a special subdivision of a general 
teaching hospital, which the research unit uses as a 
large reservoir for its clinical material. To compare 
the situation in psychiatry with that in other branches 
of medicine, I have chosen two outstanding hospital 
units for research in internal medicine, and two from 
the field of psychiatry. In each instance, one of the 
two hospitals is a subdivision of a large general teach- 
ing hospital and serves the teaching functions of a 
major medical school, whereas the other is a wholly in- 
dependent small hospital for clinical research. 

The one type of setup I shall refer to as the “Sub- 
division for Medical Research” or the “Subdivision 
for Psychiatric. Research,” respectively. The other I 
shall refer to as the “Independent Medical Unit” or 
as the “Independent Psychiatrie Unit.” The terms, 
though cumbersome, are sufficiently precise to make 
my meaning clear. 

In each instance I have secured my information 
from the director of the service or unit in question. 
I am indebted to each of them for assistance in mak- 
ing this comparative study possible, and for generos- 
ity in taking the time and trouble to assemble the 
necessary statistical information. Each has asked me 
to deseribe his financial setup only in approximate 
terms, and to try to protect the anonymity of the unit. 
I have attempted to do this to the best of my ability; 
if revealing clues have slipped in, I can only ask for- 
giveness. 

A brief description of each organization will in- 
dicate at once that they are so different in their total 
settings, in goals, in functions,.and in the services 
offered, that precise point-by-point comparisons are 
not possible. Nevertheless, enough highly significant 
contrasts will emerge to make a study of the com- 
parisons worth while. 

Subdivision for Medical Research. This unit eon- 
sists of 17 ward beds and 3 private beds, which are 
reserved for controlled intensive metabolic research. 
Another 120 beds from the medical wards of the gen- 
eral hospital are under the direction of the staff of 
the research unit. These are used as a special reservoir, 
where studies not requiring continuous strict metabolic 
controls can be conducted, and where selected patients 
can be held for periods of special study and the like. 
In addition, through professional courtesy, patients 
ean often be drawn from the large general hospital 
of several hundred beds. 

In the smaller research unit, the average daily cen- 
sus is about 12 patients. For reasons to be discussed 
below, experience shows that no such hospital can 
operate efficiently at a level exceeding 85 per cent of 
its total capacity. 
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For the routine medical care, research, and teaching 
on these 140 patients, there are about 70 profession- 
ally trained physicians and 2 biochemists; 75 nurses 
(exclusive of student nurses), nursing supervisors, 
ward attendants, technicians, secretaries, and animal 
farm attendants; that is, a total personnel of 140-150 
individuals to take care of 140 beds and to do the 
research and the teaching based on them. However, the 
major attention of 27 full-time physicians, 2 biochem- 
ists, 26 technicians, 10 secretaries, and 3 nurses (i.e., 
68 people) is focused on the nucleus of 12-20 patients 
in the research ward. Perhaps 24 patients on the medi- 
eal ward are the subjects of clinical studies of a less 
continuous character, conducted with the help of the 
service technicians and secretaries, but with the addi- 
tional assistance of other physicians, nurses, and ward 
attendants over and above the nucleus of 68 already 
mentioned. 

Space is distributed among clinical, administrative, 
housekeeping, research, and classroom functions in 
approximately the following proportions: 6 floors for 
patients, 3 floors for laboratories, and half a floor 
each for administration and teaching. 

The cost can be computed only approximately. In 
a recent year the basic operating cost for the unit as 
a whole was $16.59/bed/day. The additional cost of 
the 20 beds of the special research unit was approxi- 
mately $30.00-$40.00 /day. Therefore, the beds of this 
research nucleus cost somewhere between $46.00 and 
$56.00 /bed /day, for routine medical care, plus teach- 
ing and research. For the unit as a whole, about one 
third of the total operating budget is devoted spe- 
cifically to research. 

It should be understeod that these figures cover 
only operating costs, and do not inelude the initial 
costs of plant construction, plant depreciation and 
maintenance, the initial equipment of the laboratories, 
the special costs of expensive laboratory equipment 
and of special experimental machines and instruments. 
Nor does it cover depreciation, repairs, replacements, 
and obsolescence, or new construction. All this must 
be carried in a separate budget, much of it for special 
research expenses. 

Independent Medical Unit. The unattached unit for 
medical research has 55 beds, divided into 6 medical 
services of about 9 beds each. Here, too, experience 
has proved that in order to make sure that space is 
always available to take care of the necessary turn- 
over, emergency readmissions, repairs, painting, clean- 
ing, ete., the unit cannot operate efficiently at more 
than 85 per cent of capacity. In other words, out of 
55 beds, it must always aim to have at least 5 empty 
beds. 

To cover this patient load of 50, there are 35 full- 
time physicians—i.e., approximately 6 per service, 
or 6 physicians for each 8 patients (9 beds). Their 
distribution fluctuates with the nature of the research 
program that is under way. At times, of the physi- 
cians on any one service, only one or two may be ae- 
tively engaged in the care of patients; the others 
will be at work in their various laboratories on re- 
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search problems that are related to, or derived from, 
these patients. It has been found that these labora- 
tories require 1.5—1.8 technicians per physician (or a 
total staff of about 55 technicians), plus at least half 
a dozen cleaning personnel and laboratory porters. 

Thus 95-100 individuals serve the needs of science 
in work focused on 50 patients. In addition, however, 
the needs of the patients are served by a group of 42 
nurses, of whom 3 are on the supervisory and adminis- 
trative level. There are also 12-16 ward helpers, 6-8 
orderlies, and about 32 housekeeping workers (cooks, 
maids, waitresses, chambermaids, ete.). This brings the 
total personnel up to about 200. It will be noted that 
many of the “hotel” functions of the hospital, which 
in the other medical service are cared for by its affili- 
ated general hospital, must here be provided sepa- 
rately by the self-sufficient independent research unit. 
This, however, seems to burden the unit with a smaller 
additional cost than one might have anticipated. 

Space distribution runs about as follows: Four 
times as much general laboratory as ward space; 
office space (administration and housing) to ward 
space, about 3 to 1. In sum, this means that about 
eight times as much space is not allocated to patients 
as is actually oceupied by patients. 

It is significant that this hospital houses all its 
nurses, cooks, maids, and kitchen men, and about one 
third of its doctors, who also receive room, board, 
maid service, laundry, and comfortable living and en- 
tertaining quarters on an unusually generous scale. 
Yet the basic operating costs run only moderately 
higher than do the operating costs of the subdivision 
for medical research already described. Again, how- 
ever, it must be borne in mind that this estimate does 
not include the original capital expenditure for plant, 
maintenance and repair, special research instruments, 
annual depreciation, repairs, and replacements. These 
are taken care of out of a special obsolescence fund, 
which in this hospital is looked upon as the most im- 
portant part of its financial armament. In general, 
a survey of the budget indicates that at least 50 per 
cent, and possibly 60 per cent, of the total outlay in 
this hospital goes for purely research purposes. 

It is of further significance that, in both these hos- 
pitals for research in organic medicine, patients are 
held in the hospital for study for variable lengths of 
time, sometimes up to six months or even more. Many 
of the diseases studied are chronic diseases. Moreover, 
some patients are brought back to the hospital many 
times and over many years for prolonged periods of 
follow-up study. Others are followed for years as spe- 
cial out-patients. This is important, because of the 
erroneous general impression that patients who are 
used for research in fields of medicine other than psy- 
chiatry are hospitalized only for short stays. 

Long months of hospitalization create complex eco- 
nomie problems at home. Social service can take care 
of some of these by calling on state, city, federal, and 
private aid. Not infrequently, however, if given the 
chance to choose between two patients with the same 
type of illness, a research hospital will admit the 
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patient who is financially independent, so as not to 
complicate the evaluation of organic factors in the 
total problem by introducing at the same time the 
emotional and physiological difficulties caused by eco- 
nomie worry and insecurity. One hospital feels 
strongly that this is a scientifically sound procedure 
in the investigation of organic diseases. As the diree- 
tor of the hospitals said, “In science we are not snob- 
bish. The rich can be just as good guinea pigs as the 
poor, and sometimes even better.” Another informant 
objected that the paying patient cooperated well dur- 
ing observational periods while he was sick, but some- 
times failed to sustain that cooperation during longer 
periods of planned controls. These considerations seem 
to be equally valid for research hospitals that deal 
with psychiatric problems. 

In considering the costs of clinical research, it is 
important to ask ourselves who pays the bill, anyhow. 
If one faces frankly the staggering cost per patient 
per day of an adequate research program in any clini- 
eal field, it becomes obvious that no individual patient 
(except perhaps an occasional individual of fantastic 
wealth) can afford to pay for this himself. Nor, in- 
deed, should he, because the benefits of most of what 
is learned will not accrue to the immediate patient, 
except in exceptional circumstances, but will accrue 
to others and to later generations. Furthermore, even 
if the patient does not pay a cent for his own bed, 
board, medicines, tests, and medical or surgical care, 
he still pays heavily in time; because adequate clini- 
cal research involves him in prolonged and repeated 
periods of observation in the hospital, and many time- 
consuming visits to the hospital for check-up examina- 
tions, ete. For most individuals this means a heavy 
financial sacrifice merely for the privilege of cooperat- 
ing as a guinea pig in experimental investigations 
that will be of benefit chiefly to others. This is equally 
true whether the patient is suffering from organic dis- 
ease or from psychological illness. 

Subdivison for Psychiatric Research, Here we shall 
consider an active department of psychiatry in one of 
our leading medical schools, where teaching and re- 
search and the care of patients are carried on in its 
own departmental wards, in the general hospital, and 
in out-patient clinies. To some extent this department 
can also draw on the clinical resources of the psy- 
chiatric hospitals of the Veterans Administration and 
of the Department of Mental Hygiene of the state. 
The only beds directly under its control, however, are 
the 45 beds of its own wards, in which the average 
daily census is about 31 patients. None of these beds 
is endowed or reserved specifically for research. 

To care for these patients, to carry on research and 
teaching, and to conduct the necessary services to the 
general hospital and in the out-patient department, 
the service consists of 14 full-time men, 8 half-time 
psychiatrists, 40 part-time staff members, 3 clinical 
psychologists, and 2 psychiatric social workers. There 
are approximately 41 nurses and attendants, 10 sec- 
retaries, and one business manager with 2 administra- 
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TABLE 1 


Organic medicine Psychiatry 
Part of Part of 
Independent medical Independent medical 
medical school and psychiatric school and 
unit teaching anit teaching 
hospital hospital 
Daily Daily Daily Daily 
Total eensus Total census Total census Total eensus 
Total clinical facilities 
Accessory clinical reservoir to draw from 0 0 1000* 0 ?V A hospital 
State hospital 
Other beds under control of unit 0 120 110* 50 35 45 31 
Special beds for intensive research 55 50 20 . 12 0 0 0 0 
Medical and allied personnel 
Full-time 35 52 ll 10 
Part-time 0 19 0 5 
Allied scientists 10 2 5 3 
Technicians 55 26 2 ? 
Administrative 
Secretaries 15 10 14 5 
Administrative 7% 
Maintenance 7 
Cost/bed/day 
Base cost/day/patient $20 $16.59 $24 $19 
Base cost plus teaching and/or research $60-$70 $46-$56 $39* $21* 
Special research funds About % of About !/,, About 
of total? total of total of total 
Spacet 
Clinieal 16,000 21,000 45,000 14,000 
Research 64,000 11,000 500 1,000 
Administrative 48,000 3,000 2,500 1,000 


* Approximately. 


+ Not including obsolescence fund, capital expenditures for plant and large special research equipment. Total nonclini- 


cal to purely clinical expenditures run about 6 or 8 to 1. 


t Estimated on basis of allocations of approximate number of square feet. 


tive assistants. The housekeeping, plant, ward, and 
laboratory maintenance personnel could not be clearly 
estimated. 

The base cost of caring for a patient in the psy- 
chiatric division of the hospital is approximately 
$19.00 /bed /day. In certain instances, special addi- 
tional services bring this to approximately $24.00 /day. 
Of the entire budget of the psychiatric service, only 
about one fifth is allocated specifically to research. 

The allocation of space is similarly revealing. Of 
the over-all floor space fourteen times as much space 
is devoted to the routine clinical eare of patients 
as to research or administration (i.e., a ratio of 

In estimating allocations ef time, money, and space, 
it is difficult to avoid making slanted approximations, 
because all these ingredients are divided in fluctuating 
proportions between routine care of patients, special 
consultations, special and general teaching assign- 
ments, research supervision, and active participation 
in research activities. Perhaps the most objective eri- 
terion of the relative distribution of resources for re- 
search and clinical care (i.e., the simplest rule of 
thumb) is the number of secretaries and the number 
of technicians assigned to research projects in relation 
to the total number of clinical beds. (Table 2 demon- 
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strates strikingly the impoverishment of psychiatric 
research as determined by this quite objective measur- 
ing rod.) 

Independent Psychiatric Unit. This organization is 
recognized as one of the leaders in the field. Yet it is 
equally starved for research funds, facilities, space, 
and personnel. With a bed capacity of 50, its average 
census is about 36.’ Again, none of these beds is 
specifically and exclusively allocated or endowed for 
research purposes. To care for these patients there 
are 11 full-time physicians, 5 allied scientists, 1-2 
technicians, 5 nurses, and about 28 secretaries and 
administrative and maintenance personnel. The or- 
ganization is known for the completeness, precision, 
and value of its clinical records, which is the reason 
for the somewhat unusually high ratio of secretaries 
to physicians and beds. These, however, are largely 
for routine clinical work; only 2.75 secretaries are as- 
signed solely to work on research projects. 

The basic carrying charges per bed are about 
$24.00/day, which with various special additional 
expenses may rise as high as $35.00. Of the total 
budget, something less than one fifteenth is specifically 


1 These figures are exclusive of the number of patients in 


an active out-patient service, who are seen on a less intensive 
basis. 
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alloeated to research. And the allocation of space 
among (a) clinical eare and housing of patients, (b) 
research, and (c) administration is in the dismaying 
ratio of 90:1: 5. 

The material presented on these four hospital units 
is summarized in Table 1. In Table 2, for purposes of 
comparison, it is reduced to simple ratios. What im- 
presses one first is that in neither of these outstanding 
psychiatrie organizations are any beds endowed for 
purely research purposes. As a result research must 
be carried on almost as a side issue, paralleling the 
main stream of clinical and teaching services. 

There are, however, other significant contrasts 
among these organizations: (a) the ratio of medical 
and allied personnel taking care of patients to the 
daily patient census; (b) the ratio of research budget 
to over-all budget; (c) the ratio of research space to 
space allotted to general clinical care; (d) the ratio 
of technicians and secretaries assigned specifically to 
research projects to the daily census of clinical beds. 
These four indices, ¢learly presented in Table 2, tell 
the story. 

Conclusions. There is little that need be added. An- 
other study of two more such psychiatric units, one 
independent and one a subdivision, confirms these 
figures in every essential feature. Furthermore, from 
a fairly close knowledge’ of leading psychiatric insti- 
tutions all ovér this country, it can be said that, 
although there are some in which the picture may be 
a shade more favorable, there is none that departs 
materially from this general level of equipment for 
research, none that in research facilities, research 
space, research personnel, or research budget com- 
pares even remotely with those great research units 
that have been our pioneers of research in organic 
medicine. Thus our title is not an exaggeration. Psy- 
chiatrie research in this country is indeed being 
starved to death, starved for lack of funds, starved 
for lack of space, and starved for lack of a personnel 
adequate either in numbers or in maturity. What is 
even more striking is that the cost per bed is higher 
in our hospitals for research in organie medicine than 
in those for research in psychiatry. 

It would seem that, instead of apologizing because 
psychiatry costs too much, we ought to be ashamed 
because it costs too little. It is the community that 
owes both itself and psychiatry an apology for not 
giving it more ample backing. Instead of costing so 
much less per bed than the cost per bed in hospitals 
for clinical research in organic medicine, research in 
psychiatry should cost much more. Evidently, in spite 
of the enormous amount of talk about psychiatry in 
this country, there is an even greater failure on the 
part of the country to meet the challenge of its psy- 
chiatric needs. America is still only talking about 
mental hygiene. It is not acting. 

We need desperately several small research units 
that have neither teaching nor service responsibilities. 
Whether these should be independent units or parts 
of general teaching hospitals and medical schools is a 
matter of secondary importance. Probably there 
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TABLE 2 
COMPARATIVE RATIOS 


Subdivi- Inde- 
sion for pendent 
psyehi- psyehi- 

atric atrie 

research unit 


Subdivi- Inde- 
sion for pendent 
medical medical 
research unit 


Ratio of all scientists 
to beds ltol2 2tol 1t0o25 lto2 
patients patient patients patients 

Ratio of research 
budget to over-all 
budget 1:3- 1: 6 1:15 

(orl1+:1) 

Ratio of research 
space to clinical 
space 

Ratio of research 
technicians and 
secretaries to beds lto4 3:2 1:6 1:9 

patients 

(er 2: 1)° 


* If estimated separately for the smaller research unit of 
20 beds. 


should be some of each kind, beeduse each type has 
its own intellectual and scientific advantages and limi- 
tations. But we should estimate the costs of clinical 
care for psychiatric research at $100.00-$200.00 /bed 
day, instead of the paltry $20.00—-$30.00 now invested. 
And of the $100.00—$200.00, 75 per cent should be in- 
vested in research personnel and research activities. 
As in elinieal research in organie medicine, there 
should be several scientists for every bed, instead of 
several beds for every scientist. This is the path along 
which research in organic disease has traveled to 
achieve brilliant results. This is the path along which 
psychiatric research must move. 

Some doubting souls may ask, How can so many 
physicians be used in psychiatric research? This ques- 
tion cannot be discussed here in detail. One can only 
reassure them that a full investigation of a single case 
could well oceupy 15-20 well-trained psychiatrists, 
clinical psychologists, and psychiatrie social workers 
for at least a year—in multiple simultaneous obser- 
vations (physiological and psychological), continuous 
recordings, analysis of the continuous recordings, 
round-the-clock observations of activities during sleep 
as well as in the waking state, concomitant investiga- 
tion of all relevant members of a family group and 
of the home situation, with studies of family history, 
family background, family atmosphere, community 
mores, and the like. No matter how many investiga- 
tors were available to work on each individual prob- 
lem, there would be no lack of work for them to do. 
Of this the skeptic may be assured. 

We should insist, then, that the needs of psychiatric 
research be heard and that they be met generously 
enough to make progress possible. When we look at 
our figures we need no longer feel surprise that, in 
spite of all the popular talk about psychiatry, not 
one of the psychiatric discoveries of the past 50 years 
was made in this country. 
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Annual Field Reunion of the Friends 
of Pleistocene Geology 


On May 24 and 25 the sixteenth Annual Field Re- 
union of the Friends of Pleistocene Geology was held 
in west-central Ohio. This is the first meeting at which 
this informal eastern group has met west of the Ap- 
palachians, so it drew 93 persons from points between 
Massachusetts and Minnesota. Among them were gla- 
cial geologists, soil surveyors, botanists, and ground- 
water geologists. The conference was planned and 
conducted by Richard P. Goldthwait of the Ohio 
State University, who has previously cosponsored 
meetings on Cape Cod and in west-central New Hamp- 
shire. A fine guidebook for this Ohio conference was 
printed by the Ohio Division of Geological Survey, 
and new black-and-white maps were drafted by the 
Ohio Division of Water. (Copies are available from 
Dr. Goldthwait while they last.) Both these organiza- 
tions collaborated with the Geology Department at 
Ohio State in entertaining the party and in providing 
travel facilities. 

The primary objective of this Ohio field conference 
was to inspect evidence for dividing Wisconsin glacial 
drift into two major advances of the ice. Tentatively, 
until clear correlations with respect to type sections 
are possible, the subdivisions have been called the 
Tazewell and Cary substages. Evidence of a long 
(Brady?) time interval between these substages was 
seen in clay-rich, leached soils developed in glacial 
gravel but buried beneath thin caleareous Cary (?) 
till. At three localities it was demonstrated that the 
buried soil is distinctly younger than soils on Illinoian 
glacial gravels, which are also present in this area, 
and yet they are comparable to soils on youngest 
Wisconsin gravels. In other words, the time between 
the two Wisconsin ice advances may have been as 
long as all the time since Cary glaciation (15,000 
years?). Such buried soils are now known from a 
dozen localities in Ohio and many more in Indiana. 

Confirmation of the long mid-Wisconsin interval 
was seen at one of several sites where thin Cary (?) 
till veneers a V-shaped stream valley cut in glacial 
(Tazewell?) gravels after the first Wisconsin glacia- 
tion and prior to the last ice advance. Considered in 
conjunction with vast areas of till over gravel total- 
ing hundreds of square miles and exhibiting till- 
covered kames, eskers, outwash plains, and kettle 
holes, these demonstrate a major readvance. The 
double advance was observed for both of the two great 
ice lobes that once spread over southwestern Ohio. 

A second objective of the conference was to examine 
the difference in surface characteristics of these two 
Wisconsin glacial drifts where each is exposed at the 
surface. The older (Tazewell?) drift extends out from 
under the younger drift and farther south across Ohio. 
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News and Notes 


In some places it has been eroded to subdued, smooth 
relief of rounded hills regardless of changes in the 
underlying bedrock. Everywhere it has a more com- 
pletely integrated valley system with few, if any, 
closed depressions. Soils are deeper, for they are 
leached 36-48 in. on the average, and the typical top- 
soil consists of uniform silt, which may be added 
Tazewell loess. The younger (Cary?) drift forms flat 
till plains with a fine microrelief of closed depressions. 
Valleys are farther apart and slightly younger; ocea- 
sional boulders are evident. Soils are only 18-36 in. 
deep on the average, and they include a gritty-stony 
topsoil typical wherever parent material is glacial till. 

Mapping the outer boundary of this younger drift 
is problematical and is being pursued further this 
summer, It now appears that the last (Cary?) ice 
advance proceeded only a short distance beyond Marey 
moraine at Circleville, Ohio, and Camden-Springfield 
moraines south of Dayton and Springfield, Ohio. It 
was shown in each case that the end moraine does not 
mark the farthest limit of the ice advance, but rather 
it marks a halt or slight readvance after an initial 
retreat. The continuity and simultaneous development 
of the outermost end moraine is suggested by char- 
acteristic gravel-kame proximal portions of that one 
moraine line, * 

The second day was spent inspecting relationships 
between the two separate lobes, or protrusions, of ice 
that spread southward as each of the Wisconsin ice 
sheets advanced. In the interlobate area from Xenia to 
Urbana, Ohio, two separate levels of gravel outwash, 
deposited by glacial meltwater, outline by their re- 
stricted courses just where the edge of each ice lobe 
must have been. All the rugged Cable moraine, for- 
merly called interlobate, was made by the lobe to the 
east (Scioto lobe), whereas a succession of retreatal 
moraine positions to the west (Miami lobe) first foreed 
meltwaters southward into Clifton Gorge of the Little 
Miami River and later permitted water to escape south- 
westward down the Mad and Miami rivers, forming the 
sandy terraces under Wright-Patterson Airbase. 

The enthusiasm at this meeting and the benefits ac- 
cruing to all who map comparable areas will encourage 
future reunions and similar conferences. Already a 
“Midwest Section” of Friends of Pleistocene Geology 
has held informal meetings in the upper Mississippi 
Valley, and a longer, biennial Pleistocene Field Con- 
ference is well established. The detailed events of 
Pleistocene chronology can be corrected, adjusted, and 
firmly established only by discussion meetings of pro- 
fessional groups of geologists, soil surveyors, and 
botanists, such as attended this sixteenth reunion of 
the Friends of Pleistocene Geology. 

Ricnarp P. GOLpTHWAIT 
Department of Geology 
The Ohio State University 
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Scientists in the News 


John R. Bates has been appointed technical adviser 
to the Executive Committee of Sun Oil Company’s 
Board of Directors. His administrative and operating 
responsibilities in the Chemical Research and Develop- 
ment Department have been assigned to J. Bennett Hill, 
director of that department. Dr. Bates has resigned 
from Sun’s Board of Directors but will continue to 
serve on the Military Fuels Technical Advisory Com- 
mittee to Petroleum Administration for Defense. The 
new post of technical adviser was created to keep 
Sun’s Executive Committee fully informed of the 
rapidly increasing technological developments in the 
petroleum and petrochemical fields. 


H. F. Bright, formerly of the University of Texas, 
has accepted a position as chief, Technical Services, 
Human Resources Research Office, George Washing- 
ton University. 


A. G. W. Cameron, formerly of the University of 
Saskatchewan, has joined the physics staff of Iowa 
State College. He will teach in the graduate school 
and will also be associated with the group at the 
synchrotron in the Institute for Atomie Research. 


The Hayden Planetarium has named Joseph M. 
Chamberlain assistant curator. After a year of duty 
in the Navy as a navigator, he taught nautical science 
at the Merchant Marine Academy, Kings Point, L. I. 
In 1950 he was named assistant professor of astron- 
omy and meteorology, and in the same year was ap- 
pointed guest lecturer in astronomy at the plane- 
tarium. 


Herbert G. M. Fischer, assistant manager of the Re- 
search and Development Department of the Standard 
Oil Development Company, was presented a service 
award upon the completion of 30 years of service. 
His long service with the Standard Oil Company 
(New Jersey) affiliates began in 1922, when he joined 
the Development Department as an engineer. In 1925, 
Mr. Fischer was transferred to the Bayway Refinery 
of the present Esso Standard Oil Company as chief 
chemist, and he became a member of the Standard 
Oil Development Company in 1933, organizing the 
Process Office. Shortly thereafter, he was sent to the 
Palembang Refinery in Sumatra to assist the Standard 
Vacuum Oil Company in expanding its refining facili- 
ties. 


Arnold B. Grobman has been appointed director of 
the Florida State Museum, which is a department of 
the University of Florida. He will retain his connec- 
tion with the Department of Biology at the university, 
where he is an associate professor of biology. 


Appointment of Warren E. Hoffman, of Schenec- 
tady, as chief, Motor and Control Branch of the 
Electrical Equipment Division has been announced 
by the National Production Authority, Department 
of Commerce. Mr. Hoffman replaces Roger L. Kings- 
land, Jr., who has returned to the Elliott Co., of 
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Ridgway, Pa. Mr. Hoffman is on loan from General 
Electric Company, where he has been employed for 
40 years. 


At a recent meeting of the Royal Society (London), 
Sven Horstadius, professor of zoology, University 
of Uppsala; Albert Jan Kluyver, president of the 
Royal Netherlands Academy of Sciences, and pro- 
fessor of microbiology at the Technische Hooger- 
school at Delft; Albert Marcel Germain René Portevin, 
professor at the Ecole Supérieure de Soudure Auto- 
gene, Paris; and Tadeus Reichstein, professor in the 
Institute of Organie Chemistry, of the University of 
Basel, were elected foreign members. 


R. Paul Huggins has been elected a vice president 
of Gulf Oil Corporation and the Gulf Refining Com- 
pany. On Sept. 15, he will take charge of their crude 
oil purchasing activities under the general super- 
vision of J. H. Russell, vice president in charge of 
pipe lines and erude oil purchasing. Mr. Huggins 
will have offices at Houston, Tex. T. H. Wallace, 
assistant to Mr. Huggins, will sueceed him as vice 
president in charge of the Western Gulf Oil Com- 
pany, with offices in Los Angeles. 

Eleanor Alexander Jackson, of the Laboratory for 
the Study of Proliferative Diseases, Presbyterian Hos- 
pital, Newark, N. J., has given a series of addresses 
in Honolulu. Scientists and physicians at the Board 
of Health of Hawaii and the Society of Medieal Tech- 
nologists at the University of Hawaii have seen her 
demonstrate her work on Hansen’s bacillus, and sue- 
cessful blood cultures by her technique were made by 
George W. T. C. Chu, of the university, and by Reiko 
Yoshida, of the Hale Mohalu Hospital Laboratory of 
the Board of Health at Pearl City. 


G. L. Kesteven, regional fisheries officer for Asia 
and the Far East, and secretary of the Indo-Pacific 
Fisheries Council, has been transferred to FAO head- 
quarters in Rome. His post will be taken by Cecil 
Miles. 

Twenty-five years ago, Alfred Kidder called a con- 
ference of archaeologists working in the Southwest to 
discuss the progress of their work. This was described 
as the Pecos Conference, and last month Dr. Kidder 
was again present to head the meeting, held at Santa 
Fe, N. M., where he was presented with a silver trowel 
in commemoration of the silver anniversary of the 
conference and nearly 50 years of active work in 
Southwestern archaeology. During the conference re- 
ports on field research were read; one of the most 
important was a paper by Emil Haury, of the Uni- 
versity of Arizona, on the diseovery of several flint 
points in the skeleton of a mammoth. In view of the 
fact that next year will be the 25th anniversary of the 
founding of the Museum of Northern Arizona, Harold 
Colton’s invitation to hold the 1953 Pecos Conference 
at the Research Center of the museum was unani- 
mously accepted, and Dr. Colton was elected chairman 
for the coming meeting, which will form a part of 
the silver anniversary celebration. 
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F. Earle Lyman, a U. S. Public Health Service 
scientist with the Communicable Disease Center, is 
leaving the service to accept an appointment as asso- 
ciate professor of zoology at Southern Illinois Uni- 
versity. 


Colleagues and former students recently joined in 
honoring George F. McEwen, professor emeritus of 
oceanography, who retired July 1 after 40 years of 
service at the University of California’s Seripps In- 
stitution of Oceanography. Dr. McEwen first became 
associated with Scripps in 1908, when it bore the 
name of the Marine Biological Association of San 
Diego. He became a permanent member of the staff 
in 1912, the year the institution became a part of the 
University of California. Dr. McEwen plans to con- 
tinue his researches in the field he helped to pioneer. 


James McGinnis, professor of poultry nutrition at 
Washington State College, has taken a year’s leave of 
absence to act as assistant direetor of agricultural de- 
velopment for Chas. Pfizer & Co. Under Dr. McGinnis, 
Washington State’s Poultry Department was one of 
the first to experiment with vitamin B,, and to record 
the extra growth stimulation achieved with antibiotics. 
During his year with Pfizer, Dr. McGinnis will make 
his headquarters at Terre Haute, Ind., where the 
company manufactures most of its penicillin and 
terramycin feed supplements. 


Augustine R. Marusi has been appointed vice presi- 
dent in charge of development of the Borden Com- 
pany’s Chemical Division. Mr. Marusi has _ been 
director-superintendent of Alba, S. A., a subsidiary 
of the division, in Sao Paulo. Mr. Marusi joined 
Borden’s 13 years ago, starting at the division’s re- 
search laboratory in Bainbridge, N. Y. Since 1947 he 
has been director-superintendent of the division’s 
Brazilian operation, which has offices in Sao Paulo 
and a plant at Curitiba. 


MeNeil Laboratories have announced the appoint- 
ment of David F. Marsh as manager of the Depart- 
ment of Pharmacology. Dr. Marsh, who has been pro- 
fessor and head of the Department of Pharmacology 
at West Virginia University, was recently awarded the 
John J. Abel Award in Pharmacology by the Ameri- 
ean Society for Pharmacology and Experimental 
Therapeutics. 


Frank W. Putnam, assistant professor and Markle 
Scholar in the Department of Biochemistry, Univer- 
sity of Chieago, has been assigned to work for a year 
with Fred Sanger, of the Biochemical Laboratory, 
Cambridge, Eng., with support from the Lasdon 
Foundation. 


David Richardson, head of the Spectroscope Re- 
search Department, Scientific Bureau, Bausch & Lomb 
Optical Co., will address scientific groups in London, 
Rome, Paris, and Stockholm. He will also visit the 
Vatican Observatory in Rome and the Swiss National 
Observatory in Zurich. Mr. Richardson will discuss 
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“Echelle Spectroscopy” before the third International 
Spectroscopy Colloquium in London and the Instru- 
ments and Measurements Conference in Stockholm. 
He will also hold informal discussions on the applica- 
tions of diffraction gratings at the International 
Astronomical Union and the Institute d’Optique. 


Alfred Sasser, Jr., has been appointed consultant in 
employment for the National Society for Crippled 
Children and Aduits, succeeding Edward L. Morris, 
who recently became executive director of Chicago’s 
Portal House. The National Personnel Registry and 
Employment Service, which will be one of Mr. Sasser’s 
responsibilities, is unique in its work of recruitment 
and free placement of professional personnel in the 
field of the crippled. Since its establishment five years 
ago it has placed more than 1200 professional persons 
in key positions. 


Helmeth H. Schrenk, research director, Industrial 
Hygiene Foundation, Mellon Institute, has received 
notification from the Minister of Public Health and 
Population of France that he has been nominated a 
Chevalier of Public Health, in recognition of his 
distinguished services. Dr. Schrenk is a senior fellow 
of Mellon Institute and a lecturer in occupational 
health in the School of Publie Health of the University 
of Pittsburgh. 


Management Counselors, Inec., of New York, have 
announced that Frank N. Speller has become an asso- 
ciate member of the organization. Dr. Speller has 
been actively engaged in corrosion studies for more 
than 25 years, both in practical field operations and 
in ‘research. 


Wendell M. Stanley, of Berkeley, Calif., and Mar- 
guerite P. Thompson, of Boulder, Colo., have been 
appointed to the National Advisory Cancer Council 
of the National Cancer Institute. They will take up 
their duties at the October meeting of the council. Dr. 
Stanley has been director of the Virus Laboratory of 
the University of California since 1948. Mrs. Thomp- 
son has been associated with the cancer research 
program of the University of Colorado. 


George L. Voelz has been assigned to the Los Alamos 
Scientific Laboratory of the University of California 
as an Atomic Energy Commission Research Fellow in 
Industrial Medicine. Dr. Voelz recently completed the 
first year of his fellowship at the Kettering Labora- 
tory of Applied Physiology, Cincinnati. He will be 
assigned to the division’s Industrial Medicine Group, 
of which Robert S. Grier is group leader. Dr. Voelz 
is the first fellow to be assigned to the Los Alamos 
Scientifie Laboratory under the AEC Research Fel- 
lowship Program. 


H. A. Witkin has been appointed director of the 
Laboratory for Research in Psychodynamies and asso- 
ciate professor in the Department of Psychiatry of the 
State University of New York College of Medicine, 
New York City. 
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Education 


Postgraduate courses arranged by the American 
College of Physicians will be held at the following 
institutions: Mount Sinai Hospital, New York (Sept. 
30-Oct. 4); University of Pittsburgh School of Medi- 
cine (Oct. 6-11); Emory University School of Medi- 
cine (Oct. 20-24); New England Center Hospital, 
Boston (Nov. 10-15); Presbyterian Hospital and 
University of Illinois College of Medicine, Chicago 
(Nov. 17-21); University of Pennsylvania Graduate 
School of Medicine, Philadelphia (Dee. 1-6); Uni- 
versity of California School of Medicine, Medical Ex- 
tension, at the Franklin Hospital, San Franciseo 
(Dee. 8-12); Johns Hopkins University and Univer- 
sity of Maryland schools of medicine (Dee. 8-13). All 
registrations must be made through the executive 
offices of the college at 4200 Pine St., Philadelphia 4. 


The University of Illinois College of Medicine has 
promoted the following to the rank of full professor: 
O. E. Van Alyea and Marvin J. Tamari (otolaryngol- 
ogy), Egbert H. Fell and R. Kennedy Gilchrist (sur- 
gery), and William H. Browne (obstetrics and gyne- 
cology). Twenty-eight staff members have been 
advanced to the rank of associate professor, and 29 
others to that of assistant professor. 


Louis Thurstone, for 28 years at the University of 
Chicago, has accepted appointment as research pro- 
fessor of psychology and director of the Psychometric 
Laboratory at the University of North Carolina. His 
wife, Thelma Gwinn Thurstone, will also work in the 
laboratory and will hold a professorship in the School 
of Education. Other appointments to staff the new 
laboratory are Wilfred Gibson, formerly of the Uni- 
versity of Illinois, John J. Mellinger, and Thomas 
Jeffrey, both of whom are completing work for the 
Ph.D. at the University of Chicago. 

Oak Ridge Institute of Nuclear Studies will offer a 
course on advanced radioisotope techniques in bio- 
chemical research Nov. 3-14. Applications must be 
filed by Oct. 1 with Ralph T. Overman, chairman, 
Special Training Division, P. O. Box 117, Oak Ridge, 
Tenn. 


The University of Pennsylvania has been obliged 
to postpone the lectures to have been given by George 
Sarton Oct. 17, 24, and 31 (Science, 116, 82 [1952}) 
to Jan. 16, 23, and 30. 


Stevens Institute of Technology has promoted Paul 
Allen, Jr. (chemistry), and William L. Sullivan (elee- 
trical engineering) to full professors. Newell O. 
Mason (humanities) and Mathew H. Bilyk (machine 
design) have been made associate professors. 


The University of Tennessee College of Medicine 
has appointed Frank C. Wilson, Jr., of Birmingham, 
Ala., and William A. Neely, of Banks, Miss., research 
associates in the College of Medicine. Dr. Neely is 
currently doing research on thermal burns, and Dr. 
Wilson is studying the effects of diet on the ability 
of cancer patients to undergo surgery. 
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Grants and Fellowships 


The Clayton Foundation for Research has allocated 
$20,000 to the Pharmaceutical Foundation of the 
College of Pharmacy at the University of Texas for 
the continuation of cooperative fundamental studies 
with the Biochemical Institute on toxie plants, with 
particular relation to possible anticarcinogenic, anti- 
bacterial, and antiviral properties. 


The National Fund for Medical Education has 
authorized $1,226,537 in grants to accredited medical 
schools. Each of the nation’s 72 four-year schools 
will receive $15,000; each of the six two-year schools, 
$7500; and the one six-year school, $11,250. Seventy- 
four medical schools will share a total of $90,287 that 
has been contributed by 1522 physicians, 


Public Health Service grants, totaling $562,351, 
will support training in cancer diagnosis and treat- 
ment in 21 states, the Distriet of Columbia, and 
Puerto Rico. All grants were for continuation of pre- 
viously supported projects with the exeeption of 
$5000 awarded to the University of North Carolina 
School of Dentistry for the establishment of a new 
cancer teaching program. Thirty-four grants, total- 
ing $523,993, will aid cancer control studies and 
demonstrations in 16 states, the District of Columbia, 
and Israel. At the Beilinson Hospital, Petah Tikva, 
Z. Grinberg will study the incidence of eancer of 
the cervix among Jewish women in Israel. Largest 
grant ($59,200) went to the American College of 
Surgeons for continued assistance of its survey of 
eancer and diagnostic clinies. The American Cancer 
Society will receive $35,093; University of Tennessee 
College of Medicine, $63,065 for three projects; and 
the University of Kansas Medical Center, $39,718 
for two projects. 


In the Laboratories 


Plant expansion and accelerated research activities 
at J. T. Baker Chemical Co. have led to the appoint- 
ment of Gilbert E. Goheen as director of research and 
development. Dr. Goheen was formerly associate di- 
rector of General Aniline and Film Corporation’s 
central research laboratory. 


Beckman Instruments has purchased the business 
and assets of Berkeley Scientific Corporation, of 
Richmond, Calif. No changes in management or per- 
sonnel are contemplated, and W. K. Rosenberry, 
Berkeley founder and president, will become a Beck- 
man vice president, in charge of operations of the 
new Berkeley Scientific Division. 


Fisher Scientific Company has added the following 
new staff members to its research and development 
laboratories: Samuel Fisch, of the Technicum Hinte- 
thur, Switzerland; George Kahl, Joseph Kurtak, 
and Kenneth Shen, of Carnegie Institute of Tech- 
nology; John M. MeCall, of Duquesne University; 
Julian Reinheimer, of the University of Minnesota; 
and William Taylor, of Marietta College. 
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The National University of Colombia opened its 
new $100,000 hydraulics research laboratory last 
month. The new Bogota laboratory was designed at 
the State University of Iowa by Hunter Rouse and 
staff members of the Institute of Hydraulics Re- 
search. Iowa representatives for the inauguration 
were John S. MeNown and A. L. Alin. 


Shell Chemical Corporation, which recently pur- 
chased Julius Hyman & Company, will centralize all 
its agricultural chemical activity in Denver. F. W. 
Hatch has been appointed vice president of the Hy- 
man Company and manager of the new Julius Hyman 
& Company Division of Shell. 


Meetings and Elections 


- The American Astronomical Society has elected R. 
R. MeMath president (1952-55) and G. M. Clemence 
vice president (1952-54). C. M. Huffer, secretary, 
and J. J. Nassau, treasurer, remain in office until 1954. 


The first General Assembly of the new International 
Mathematical Union met in Rome Mar. 6-8. Eighteen 
member-countries were represented by delegates, and 
observers from Spain and Poland were present. The 
members of the U. S. delegation were M. H. Stone, 
chairman; Einar Hille, J. R. Kline, Saunders Mae- 
Lane, and G. T. Whyburn. A committee was set up 
to study the possibility of publishing a world directory 
of mathematicians. Other committees will deal with 
methods of decreasing the cost of mathematical pub- 
lication and of facilitating the international exchange 
of persons. The International Mathematical Instrue- 
tion Committee (IMUK) was re-established. This 
committee, charged with the study on an international 
basis of the important and difficult problems of im- 
proving mathematical instruction at all levels, will 
consist of Behnke (Germany), Chatelet (France), 
Fehr (Switzerland), Kurepa (Yugoslavia), and Jeff- 
ery (Canada). Auxiliary national committees may 
be set up to assist in this work. The chairmanship 
of the meeting was rotated from country to country. 
Three new countries—Pakistan, Spain, and Yugo- 
slavia—were admitted to membership, and it was de- 
cided that both English and French will be the official 
languages of the union. The following officers were 
elected: president, M. H. Stone (USA); vice presi- 
dents, E. Borel (France) and E. Kamke (Germany) ; 
secretary, E. Bompiani (Italy); members of the 
Executive Committee, W. V. D. Hodge (England), S. 
Tyanaga (Japan), and B. Jessen (Denmark). 


At its recent meeting in New York, the International 
Organization for Standardization elected Hilding 
Térnebohm president, to serve for three years. Dr. 
Térnebohm is technical director of the Swedish SKF 
ball bearing company in Gothenburg. 


Research and Development Associates, Food and 
Container Institute, at the annual meeting in Chicago, 
elected the following officers: chairman of the board, 
Daniel M. Dent; vice chairman, F. N. Peters, Jr.; 
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president, A. L. Elder; vice presidents, C. W. Kauf- 
man and A, N. Prater; treasurer, F. D. Long; seere- 
tary, Rohland A. Isker. 


The seventh Saranac Symposium will be held Sept. 
22-27, continuing a series begun in 1934. The most 
recent symposium was held in 1947. The seventh 
symposium will deal with various aspects of the 
effect of inhaled substances upon the lungs of in- 
dustrial workers. Since seating capacity is limited, 
reservations for the course should be made at once 
by writing to the Saranac Laboratory, Saranac Lake, 
N. Y 


A World Medical Congress for the Study of Living 
Conditions will be held in “Montecatini, Italy, Oct. 
16-18. President of the congress will be Pietro Verga, 
of the University of Naples. 


Miscellaneous 


For the fiseal year 1953, the Atomic Energy Com- 
mission is changing its previous policy of distributing 
radioisotopes for cancer research and therapy. A 
charge of 20 per cent of production costs will be 
made, plus the regular handling and transportation 
charges. 


Under an agreement between Hong Kong Univer- 
sity and the Hong Kong Department of Agriculture, 
Fisheries and Forestry, a Fisheries Research Unit, 
with a 60-foot vessel at its disposal, is beginning 
operation this month. Among other projects, the unit 
will survey fishing grounds around Hong Kong, study 
the effect of ocean currents and prevailing winds on 
the movement of fish; investigate factors influencing 
the yield from local fishing grounds, and consider 
measures to extend and improve brackish and fresh- 
water pond-fish culture. 


The Annual Report for 1951 of the National Physi- 
cal Laboratory (see history of the NPL in Tue Scren- 
TIFIC MonTHLY, 74, 346 [1952]), recently reieased by 
the Department of Scientific and Industrial Research, 
contains details of the year’s research from each di- 
vision of the laboratory. Among the changes recorded 
are the transfer of the Engineering Division to the 
Mechanical Engineering Research Organization and 
the closing down of the Statistics Section of the 
Mathematics Division. Projects ranged from housing 
research to electrical standards and aerodynamics. 
Copies may be purchased for 75¢ from British Infor- 
mation Services, 30 Rockefeller Plaza, New York 20. 


The World Meteorological Organization, which took 
over the functions of the International Meteorological 
Organization, formed in 1878, has issued Vol. 1, No. 
1 of the WMO Bulletin, which will be published 
quarterly, in English and French. WMO has set up 
technical commissions in aerology; aeronautical, agri- 
cultural, marine, and synoptic meteorology; bibliog- 
raphy and publications; climatology; and instruments 
and methods of observation. Gustav Swoboda, former 
chief of TMO, is secretary-general of WMO. 
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Technical Papers 


The Effect of Drying Temperature on the 
Folic Acid Content of Herring Meal* 


J. Biely, B. March, and H. L. A. Tarr 


Poultry Nutrition Laboratory,” 
The University of British Columbia, and 
Pacific Fisheries Experimental Station, Vancouver, Canada 


Biely et al. (1) showed that when fishmeal alone 
replaced the combination of soybean oil meal, fishmeal, 
and meat meal ordinarily used in the Connecticut high 
energy broiler ration, the growth rate of the chicks 
fed the ration was lowered. It was suggested that the 
elimination of soybean oil meal from the ration low- 
ered the folie acid content of the ration below the 
optimum requirement of the chick. Lillie and Briggs 
(2), in a study of the folic acid content of different 
feedstuffs by the chick assay method, found that men- 
haden meal showed no folie acid activity. Cheldelin, 
Woods, arid Williams (3) reported that cooking de- 
stroyed or rendered unavailable as much as 74% of 
the folic acid content of halibut and salmon flesh. 

In the following experiment a study was made of 
the effect of processing temperature on the folic acid 
content of herring meals. Two sets of meals were 
tested. The first set was made from herring caught in 
November 1951, and the second from herring caught 
in January 1952. Each set comprised a low-tempera- 
ture meal and a normal meal made from the same lot 
of herring press cake. The low-temperature meals were 
made by drying the press cake in a current of air 
maintained at 100°-110° F. The normal meals were 
dried by the commercial flame-drying method. 

The folic acid content of the herring meals was 
determined microbiologically,* using Streptococcus 
faecalis as test organism. The herring meals were pre- 
pared for analysis by digestion of oil-free samples 
with hog kidney conjugase as recommended by Bird 
et al. (4). 

The results of the assay are given in Table 1. It 
will be seen that there was a marked difference in the 
folie acid content of the herring meals prepared from 
the same raw material, depending on the temperature 
at which the meals were dried. The two meals that 
were dried at 100°-110° F contained 4.1 and 4.7 y 
folie acid/g. The commercial herring meals, although 
processed from the same lots of herring press cake 
as the corresponding low-temperature meals, con- 
tained only 0.29 and 0.27 y folie acid/g. 

In addition to the microbiological assays, a chick 
biological experiment was carried out with the various 
herring meals. Each of the herring meals was added 
as the sole protein supplement to the chick ration 

1 Carried out with the financial assistance of the Fisheries 
Research Board of Canada. 


* Contribution No. 72. 
* Difco folic assay medium was used. 
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TABLE 1 


Fouic Acip Activity or Low-TEMPERATURE AND 
COMMERCIALLY PRocESSED HERRING MEAL 


Av wt 
(g) of 
chicks 
Folie fed 
Description acid an po basal 
of herring content (g) . ration 
meal added of fod supple- 
to basal herring Naser mented 
ration* meal with 
(y/g) folie 
acid 
(0.35 
mg/Ib) 
Low temperature 4.1 Lot A 213 212 
(Nov. 1951) Lot B 221 226 
Av 217 219 
Commercial 0.29 Lot A 165 219 
(Nov. 1951) Lot B 161 222 
Av 163 220 
Low temperature = 47 Lot A 214 203 
(Jan, 1952) Lot B 205 218 
Av 210 210 
Commercial 0.27 Lot A 144 223 
(Jan. 1952) Lot B 166 214 
Av 155 218 
* Composition of basal ration : 
Ground yellow corn ............. 78.16 Ib. 
Feeding oil (2250 A, 300 D) ..... 0.25 “ 
Choline chloride (25%) ......... 0.25 “ 
Manganese sulphate ............. 10.0 
Calcium pantothenate ........... 05 “ 


The herring meal in question was added to the above basal 
ration to raise the protein level to 21%. Adjustment was 
made for the slight differences in the moisture content of 
the meals. 

shown in Table 1. The experimental rations were fed 
with and without supplementary folic acid. Each 
ration was fed ad lib to duplicate lots of 20 day-old 
White Leghorn cockerels. 

From the average weights of the chicks on the dif- 
ferent experimental rations as shown in Table 1, it 
will be seen that, with the basal ration employed, both 
the meals dried at low temperatures promoted a faster 
rate of growth than did the corresponding commer- 
cially dried meals. The addition of 0.35 mg folic 
acid/lb of diet was without effect on the growth rate 
of chicks fed the diets containing the low-temperature 
dried meals. When, on the other hand, this amount 
of folie acid was added to the rations containing the 
commercially dried herring meals, the growth rate of 
the chicks fed these rations was stimulated to equal 
that of the chicks on the diets containing the meals 
dried at low temperatures. 

It is concluded from the data obtained in the micro- 
biological assays and the chick biological test that the 
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high temperatures employed in the flame-drying proc- 
ess in the commercial manufacture of herring meals 
are responsible for the low folie acid content of these 
meals. 
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Reactions of the Porpoise to 
Ultrasonic Frequencies’ 


W. N. Kellogg and Robert Kohler 


Oceanographic Institute, 
Florida State University, Tallahassee - 


Whales and porpoises make many varieties of 
sounds under water (/-6). In the case of the bottle- 
nose dolphin; Tursiops truncatus (Montagu), these 
ean range from a low growl and groanlike sound, in 
the general pitch range of the bark of a seal or sea 
lion, to a shrill whistle which may go to several thou- 
sand cycles/see (4, 5). Little is known of the way in 
which the porpoises themselves respond to_ such 
sounds, although they have been observed to react to 
artificial noises produced under water. Howell (7) and 
Fraser (2) report that the use of a supersonic depth 
finder by a vessel near a school of porpoises will im- 
mediately drive them away. 

The acoustic receptor of the porpoise, moreover, is 
a highly developed organ especially adapted to re- 
ceive sounds in a medium as dense as water (8), yet 
the olfactory or chemical sense, which is present in 
most fishes, is absent altogether in these cetaceans (5, 
&). This is no less than astonishing in view of the fact 
that porpoises obtain all their food under water. These 
animals must consequently locate food by some sense 
or senses other than olfaction, quite likely by vision 
and by hearing. 

Evidence from neuroanatomy supports further the 
view that audition is a dominant, if not the dominant, 
sense in the porpoise. The temporal lobes, including 
the cortical area for acoustic reception, are tremen- 
dously enlarged (8, 9). In fact, in the ease of T. 
truncatus, the cerebral hemispheres are in some cases 
actually wider than they are-long. Such a development 
parallels the enlargement of the frontal lobes in man, 
or the unusual size-efthe-olfactory bulbs in the dog. 
The anatomical data point, therefore, to a kind of 
superacoustical area in the cerebral cortex, which in 
turn suggests a functional capacity, so far as hear- 
ing is concerned, which may far exceed that of other 
animals, 

Preliminary observations on the auditory sensitivity 
of the porpoise were recently made at the Marine 
Studios at Marineland, Fla., where captive animals 


Contribution No. 4 from 


the Florida State University 
Oceanographic Institute. 
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are available for scientific study. The subjects included 
12 individuals, 10 of which were 7. truncatus, and 
2 long-snouted dolphins, Stenella plagiodon (Cope). 
These animals were kept together in a large cireular 
tank 12 ft deep and 75 ft in diameter.? The sound- 
producing gear consisted of an oscillator with a fre- 
queney range of 20-200,000 eps, which activated a 
20-w amplifier whose response characteristic was es- 
sentially linear to 100,000 cycles. Projection of these 
frequencies into the water was ‘accomplished ~by a 
USRL transducer, type 1K, which was lent by the 
U. S. Navy on ONR contract.’ That the equipment 
was capable of faithfully transmitting vibrations in 
water up to 200,000 eps was empirically determined 
by a special hydrophone and underwater sound pickup 
apparatus, recording through-an oscilloscope. When 
used with porpoises, the apparatus was adjusted so 
as to produce a minimum underwater sound pressure 
of 4.03 dynes /cm? at a distance of 4 m from the trans- 
ducer. 

Since the observations were to be made in terms of 
the reactions or responses to auditory vibrations alone, 
and since porpoises are notoriously wary of strange 
objects in the water (5), it was necessary to allow a 
preliminary period of adaptation or adjustment to 
the visual appearance of the transducer before any 
of the actual sound tests were begun. To this end an 
exact wooden replica of the transducer was con- 
structed to be used as a kind of stage “stand-in” for 
the real article. This model was kept intermittently in 
the tank at a fixed place and depth (ca. 5’) for a 
period of 2 weeks before the genuine transducer was 
substituted for it. In this way the porpoises learned to 
adjust to the sight of the new object and to accept it 
as a regular part of the environment. 

The sound stimuli given in the tests were presented 
in short units or bursts of 2-3 sec. The bursts were 
given independently, and the porpoise reactions before 
and after each stimulus were compared. The time in- 
terval between stimuli was irregularly varied from 30 
see to several minutes during any single period of ob- 
servation. Two to 4 observers were continuously on 
hand at the windows or portholes in the sides of the 
tank beneath the water level whenever tests were con- 
ducted. No stimulus was ever credited with producing 
a positive response unless all observers agreed that 
such a response had occurred. Since the projector or 
transducer focused sounds in a concentrated cone of 
75°, the sound stimuli for testing were found to be 
most effective when the animals were swimming within 
this cone. The relative positions of observers, trans- 
ducer, and porpoises are diagrammed in Fig. 1. 

The porpoises were in continuous motion both dur- 
ing periods of daylight observation and during night 


2 The writers wish to take this opportunity to thank the 
management of the Marine Studios, and especially F. G. 
Wood, Jr., curator, for permission to make these observa- 
tions, and for generous aid and cooperation. 

Invaluable technical and consulting assistance on the 
projection and propagation of underwater sound frequencies 
was obtained from the U. S. Navy Mines Countermeasures 
Station at Panama City, Fla., and from the ONR Sound 
Reference Laboratory at Orlando, Fla. 
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Fic. 1. General arrangement for studying the reactions of 
captive porpoises to underwater sound frequencies at the 
Marine Studios, Marineland, Fla., showing the location of 
observers and transducer, together with the direction of 
movement of the animals observed. 


observations, which were made up until 10: 00 Pp. mM. 
They circled the tank at an approximately constant 
“eruising speed,” in groups of 2-6—almost always 
moving in a elockwise direction against the current 
in the tank. The reactions made to the projected un- 
derwater sounds were alterations in, or modifications 
of, the regular circling behavior, which was always 
present. The direction of swimming was generally not 
changed (except in special cases described below), 
so that the total response was neither an approaching 
nor an avoiding reaction. It was instead an immediate 
speed-up in the rate of locomotion. There was an 
abrupt increase in the vertical movement of the hori- 
zontal tail flukes, accompanied by a lunge forward, 
or sudden increase in swimming speed. This increase 
in speed would last for several seconds after the ter- 
mination of the stimulus. An analogous response in 
man would be described as going from a walk to a 
run, or in a horse as going from a trot to a gallop. 
Reactions of this sort were elicited by the sound 
stimuli when the porpoises were on the side of the 
tank nearest the transducer, as well as when they 
were on the opposite side of the tank, 50’ or 60’ from 
the source of the sound. 

The range-of hearing as measured by this method 
extended from 100 to 50,000 eps. Particular atten- 
tion was paid to the higher frequencies because.ef the 
special and unusual nature of this result.* Responses 
could also be obtained to porpoise sounds played back 
to the animals from tape reeordings of their own 
noises, as well as to. the sound of the human voice and 
recorded music. In the case of the lower frequencies, 
however, a considerable increase in gain or volume 

‘Subsequent tests, completed too late to be included in 
this article, were made on 2 young captive females (7. trun- 
catus) at the Lerner Marine Laboratory at Bimini, B. W. I. 
Water noise was almost nonexistent, and conditions on the 
whole were more favorable for making accurate measure- 
ments of auditory sensitivity. The upper threshold under 
these circumstances was found to be closer to 80,000 eps than 


to 50,000 eps. A more detailed report covering these new 
findings will be published later. 
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was necessary in order to get results. The high level 
of background water noise in the tank, which probably 
masked the lower sounds at ordinary intensity levels, 
was no doubt responsible for this fact. 

The reactions produced by oscillator frequencies be- 
tween 100 and 400 eps were, it should be noted, pecul- 
iarly different from those occurring within the range 
of 500-50,000 ¢. The lower tones appeared to disturb 
the animals a great deal more. Instead of simply 
swimming faster to a particular sound burst, they 
would break up their swimming formations, and some- 
times dive out of the water, swerving thereby from the 
customary circular pathway around the tank. At times 
they seemed to charge or “attack” the transducer 
as a result of these low-frequency vibrations. It is 
possible in such cases that they were “feeling” the 
vibrations as tactile stimuli through the skin. 

At least three significant inferences may be drawn 
from these data: 

1) If the underwater frequencies which were pre- 
sented affected the acoustic receptors of the porpoises, 
this means that these animals must possess an excep- 
tionally high upper limit of hearing, extending ap- 
proximately 30,000 eps beyond that of man. In this 
respect the porpoise may resemble the bat, although 
within a somewhat lower range, since the bat ean 
probably hear sounds up to 120,000 eps (10). 

2) If the vibratory stimuli did not affect the ear, 
then the porpoise must possess some as yet unknown 
mechanism for reacting to high-frequency vibrations 
in water. Tests made with the present apparatus have 
indicated that human subjects are unable to sense 
water vibrations on the skin even when the frequency 
is as low as 2500 eps. 

3) If the first interpretation is correct, it follows 
as a unique possibility that porpoises may not only 
hear frequencies as high as 50,000 eps, but that they 
may also produce or emit ultrasonic vibrations. The 
inference seems inescapable that the porpoise, like 
the bat, may orient itself with respect to objects in 
its environment by echolocation—that is, by the re- 
flection of its own sound waves. Porpoises are execep- 
tionally fast swimmers, and many varieties visit shal- 
low bays and estuaries that are often murky and 
turbid. They also navigate at night. In instances where 
light penetration is low beeause of’ sediment in the 
water, or because of darkness, the visual receptor 
would be of little value in locating submerged piling, 
boats or ships, the ocean bottom, or possibly schools 
of fish for food. 

The particular advantage of ultrasonic frequencies 
in this connection is that such frequencies would be 
less subject to masking by the ordinary background 
noise that exists in water—such as the sound of waves, 
the rush of water which occurs during rapid swim- 
ming, the sound of propellers, or the underwater 
noises of other organisms known to be generally in 
the lower frequency range (1/1). 

The cetaceans may consequently have used sonar 
long before it was ever thought of by man. At the 
present writing, this possibility is of course no more 
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than an interesting speculation, to be investigated in 
the future. 
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The Function of Vitamin C in 
the Adrenal Cortex? 


D. Hughes,” M. J. Swenson, 
G. K. L. Underbjerg, and J. S. Hughes 


Departments of Physiology and Chemistry, 
Kansas State College, Manhattan 


Under usual conditions the adrenal cortex produces 
two types of compounds. One type, which includes 
cortisone (17-hydroxy-11-dehydrocorticosterone), is 
more highly oxidized than the other type, which in- 
cludes desoxycorticosterone. These compounds seem 
to have the opposite effect on the development of 
arthritic lesions in the secorbutic guinea pig (1, 2). 
The injection of cortisone tends to inhibit the develop- 
ment of these arthritic lesions, whereas the injection 
of desoxycorticosterone promotes such lesions. 

Since cortisone prevents the development of severe 
arthritic lesions in the seorbutie guinea pig, it may be 
concluded that for some reason the adrenal cortex 
does not produce an adequate amount of this type of 
hormone when the guinea pig receives a diet deficient 
in vitamin C. On such a diet the adrenal cortex con- 
tains very little vitamin C (3). 

One explanation for the failure of the adrenal 
cortex to function normally under scorbutie condi- 
tions could be that vitamin C is a necessary compo- 
nent of the oxidation-reduction system which pro- 
duces the oxy-type of adrenal hormones. Such an ex- 
planation ‘seems reasonable since it has been shown 
that vitamin C ean serve as a coenzyme in a biological 
oxidation system (4) and also that desoxycortico- 
sterone can be oxidized in vitro to cortisone by the 
adrenal cortex in the presence of vitamin C (5). 

The adrenal cortex of scorbutic guinea pigs is 
capable of responding to injections of adrenalcortico- 
tropic hormone (ACTH), since it has been shown to 
reduce the cholesterol content of the adrenal cortex 

1 Contribution No. 124, Department of Veterinary Medicine, 
and Contribution No. 469, Department of Chemistry, Agricul- 
tural Experiment Station, Kansas State College. 

2 Portion of a thesis presented as partial fulfillment of the 


requirements for the M.S. degree in physiology at Kansas 
State College. 


(6). From earlier work (3, 7) it is suggested that 
the adrenal cortex of guinea pigs affected with scurvy 
is capable of producing some adrenal-cortical hor- 
mones when activated by ACTH. If this hypothesis 
is true, then injections of ACTH should prevent 
arthritic lesions in a manner similar to the results pro- 
duced by the injection of cortisone (7). 


TABLE 1 


Tue Errect or DaAILy INJEcTIONS oF ACTH, CorTISONE, 
AND DESOXYCORTICOSTERONE INTO SCORBUTIC 
GUINEA PIGS ON THE DEVELOPMENT 
or ARTHRITIC LESIONS 


Days for 
Senn Daily ity scorbutic 
injections symptoms 
pigs arthritis 
I 7 None Very severe 13 
II € 5 mg cortisone 
acetate* Very slight 13 
III 6 5 units ACTH? Severe 11 
IV 5 5 mg desoxycor- 
ticosterone 
acetatet Very severe 8 


V 6 43mgvitaminC None 


* Cortone acetate (11-dehydro-17-hydroxycorticosterone-21- 
acetate), Merck & Co. 

+ Corticotropin, Wilson. 

t Cortate, Schering Corp. 


The following experiment was conducted to deter- 
mine whether ACTH has an action similar to that of 
cortisone in preventing arthritic lesions in seorbutic 
guinea pigs. Five groups of female guinea pigs weigh- 
ing 300-450 g were fed a basal ration deficient in 
vitamin C and injected subeutaneously, as shown in 
Table 1. The group receiving vitamin C was given 
4.3 mg each day, as this meets the requirements re- 
ported by Kuether (8). 

With the exception of the group receiving ascorbic 
acid, all groups showed varied degrees of scorbutic 
symptoms. On the eighth day the group receiving 
desoxycorticosterone showed the first evidence of 
scurvy, and by the thirteenth day their joints were 
swollen and they exhibited signs of pain. After 11 
days the guinea pigs receiving ACTH were less active 
than they had been previously, and on the thirteenth 
day symptoms appeared that were similar to those 
present in Group IV, but not as severe. One guinea 
pig receiving ACTH was afflicted with swollen joints, 
and all the animals of this group showed signs of 
pain. The negative control (Group I) also developed 
severe scorbutic symptoms by the thirteenth day, 
whereas the animals in Group II evidenced only slight 
pain and no articular enlargement during the same 
period, 

Administration of desoxycorticosterone and ACTH 
apparently aggravated the arthritic condition, and, 
conversely, cortisone suppressed these clinical mani- 
festations, which is in agreement with previous work 
(1). From this experiment it is evident that the in- 
jections of ACTH did not stimulate the cortex of the 
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adrenal gland to produce the hormones necessary to 
prevent arthritic symptoms in the scorbutie guinea 
pigs. This is in agreement with the theory that vitamin 
C may be essential in the production of the oxy-type 
of adrenal-cortical hormones. 

The results of the chemical and histopathological 
studies of the tissues of these experimental animals 
will be published later. 
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Antitubercular Diazine Carboxamides 


E. F. Rogers, W. J. Leanza, H. J. Becker, 

A. R. Matzuk, R. C. O'Neill, A. J. Basso, 
G. A. Stein, M. Solotorovsky, F. J. Gregory, 
and K. Pfister 3rd* 


Research Laboratories, Merck & Co., Inc., and 
Merck Institute for Therapeutic Research, 
Rabway, New Jersey 


The effectiveness of nicotinamide in suppression of 
experimental tuberculosis was discovered by Chorine 
(1) in 1945. Several years later McKenzie et al. (2) 
independently reported the same result. In that re- 


1 We are greatly obliged to our colleagues, W. W. Umbreit, 
J. J. Mayernik, D. Hendlin, W. B. Ackart, J. B. Conn, and 
F. A. Bacher for data presented in this paper. 


port and in an associated paper by Kushner (3) tests 
were described on 27 related compounds. Of these 
only five monosubstituted amides of nicotinie acid 
possessed a fraction of the activity of the parent 
amide. We have been engaged in examination of other 
nicotinamide relatives and nicotinamide isosteres. As 
a recent account (4) of the antituberculosis activity of 
pyrazinoie acid amide (“Aldinamide”) anticipates a 
similar report from this laboratory (5, 6), we are 
prompted to publish a summary of our results. 

In a standardized mouse assay under suitable test 
conditions, pyrazinoic acid amide, administered in 
diet, was found to be approximately three times as 
potent as p-aminosalicylic acid (6); it is also about 
three times as effective as nicotinamide. The following 
pyrazine derivatives, administered either orally in diet 
or by parenteral injection at maximum tolerated 
levels, had no significant activity: pyrazinoie acid, 
sodium pyrazinoyl hydroxamate, sodium N,N’-di- 
pyrazinoyl hydrazine, pyrazine-2,3-dicarboxylie acid 
and the corresponding diamide, pyrazine-2,5-dicar- 
boxylic acid and diamide, 2-hydroxypyrazine-3-car- 
boxamide, 2-aminopyrazine-3-carboxamide, 2,5- 
dimethylpyrazine, and sodium pyrazine sulfonate. 

Carboxamides of other heterocyclic ring systems 
were tested. The pyrimidine, imidazole, thiazole, 
thiophene, and quinoxaline compounds listed in Table 
1 were found ineffective. Pyridazine-3-carboxamide is 
definitely antitubercular, at least as effective as 
nicotinamide on parenteral administration, whereas 
the isomeric 4-carboxamide is inactive. Benzamide and 
m-nitrobenzamide are also inert. 

A number of nicotinamide relatives have been 
examined: nicotinamide methochloride, N-methyl-2- 
pyridone-5-earboxylie acid and amide, N-methyl-2- 
pyridone-3-carboxylic acid and amide, thio-nicotin- 
amide, N,N’-dinicotinoyl methylenediamine, 3-ami- 
dinopyridine hydrochloride, 3-cyanopyridine, 3-hy- 


TABLE 1 


Reduction potential 


(polarigraphie half-wave) 
Antitu- (in 0.1 N NaOH, 25°) a 
activit nhibi- 
(volts) (u amp/mg/ml) (%) 
Nicotinamide + 3.1+0.2 — 1.768 56.4 10° 100 
10° M 50, 47 
Pyrazinoic acid amide - 0.5+0.3 — 1.195 56.4 10° 1 
Pyrimidine-5-carboxamide 0 — 1.597 106 
Pyridazine-3-carboxamide* 7 1.0+0.2 — 1.301 50.6 10° 16 
Pyridazine-4-carboxamide* 0 1.0+0.2 - 1.077 32.4 107 0 
— 1.359 32.7 
( Two-step reduction ) 
Imidazole-4-earboxamide 0 3.7+0.2 Not reducible 10° 13 
and 
11.8+0.2 
Thiazole-5-carboxamide 0 0.6 + 0.3 1.765 31.3 
Quinoxaline-2-carboxamide 0 -0.4+0.3 - 0.970 48.1 


* The preparation of pyridazine-3-carboxamide (mp, 186°) and the 4-carboxamide (mp, 192°) will be described elsewhere. 


+ Values determined by ultraviolet absorption. 


tA preparation of nucleotidase from guinea pig lung was employed. Coenzyme-I was determined spectrophotometrically. 
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droxymethylpyridine, 3-aminomethylpyridine dihydro- 
chloride, 3-acetylpyridine and N-propyl-o-dihydro- 
nicotinamide. Included in the above list are several 
metabolites of nicotinamide and the interesting nico- 
tinic acid antagonist, 3-acetylpyridine (7), but neither 
these compounds nor the others listed had any demon- 
strable effect in tuberculosis. Tuberculosis tests on 
several of the above materials have recently been re- 
ported by Fox (8). 

The possibility that the antitubercular amides fune- 
tion by inhibition of nucleotidase was considered and 
rejected. Nicotinamide is a known inhibitor of this 
enzyme (9-11), but, although the inhibition by nico- 
tinamide was duplicated (Table 1), it was found that 
pyrazinoie acid amide has no inhibitory action at simi- 
lar levels. Furthermore, pyridazine-3-carboxamide is 
no more effective as an inhibitor than imidazole-4- 
carboxamide, which is not antitubercular. 

The possibility that the active amides function by 
draining labile methyl was likewise disproved. Ad- 
ministration in diet of choline (0.2%), methionine 
(1%), and mixtures of these compounds (methionine 
0.2%, choline 1%) had no effect on the antitubereular 
action of pyrazinoie acid amide. Also, it was found 
that high dosages of glycocyamine (1% in diet) did 
not influence tuberculosis infection in mice. 

The pKa values of the various amides have been 
determined and are tabulated. There is, however, no 
obvious relation between these results and the tuber- 
culosis data. More interesting, perhaps, are considera- 
tions of strueture and reduction potential. In forma- 
tion of pyridine nucleotides, nicotinamide is converted 
by reduction and alkylation to an N-phosphoribityl- 
3-carboxamido-1,2 (or 1,6)-dihydropyridinium moiety. 
Of the other heterocyclic amides only pyrazinoie acid 
amide and the 3- and 4-carboxamides of pyridazine 
are redueible to dihydro compounds (12). As the 
pyridazines undoubtedly reduce in the same way, 
judging by the similar reduction potentials, only one 
ean have the same o-dihydro form as the reduced 
nicotinie and pyrazinoic acid amides. This suggests 
the possibility that the activity of the amides is due 
to excessive formation of pyridine or pseudopyridine 
nucleotide. The metabolism of the tuberculosis organ- 
ism may be adversely affected either by this excess 
of nucleotide or by a resultant depletion of ribose or 
adenine required for other purposes. Related to this 
hypothesis, which is now being investigated, is the 
observation of MeKenzie that riboflavin ean replace 
approximately one third of the nicotinamide required 
in treatment of infected mice. We have not attempted 
to verify this but do not observe a similar supplemen- 
tation with pyrazinoie acid amide. 

The heterocyclic amides have been assayed micro- 
biologically for nicotinie acid and antinicotinie acid 
activity. Although pyrazinoie acid has been reported 
effective in human pellagra (13, 14), neither pyra- 
zinoie acid amide nor any other amide showed vitamin 
activity with the test organism, Lactobacillus arabi- 
nosus, Pyridazine-4-carboxamide was observed to in- 
hibit slightly utilization of both nicotinie acid and 
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nicotinamide, but the apparent antagonism may have 
been due to traces of pyridazine-4-carboxylic acid. 
This acid is a much more potent inhibitor. The inhibi- 
tion index for both nicotinie acid and nicotinamide 
is approximately 7000 at half maximal inhibition. 
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Examination of Human Fat for 
the Presence of DDT 


G. W. Pearce, A. M. Mattson, 
and W. J. Hayes, Jr. 


Communicable Disease Center, Public Health Service, 
Federal Security Agency, Savannah, Georgia 


A program for analysis of DDT deposits in human 
fats was undertaken in this laboratory in 1949. The 
first samples examined were those from persons hav- 
ing known high exposure to DDT and other halogen- 
ated hydrocarbons. The material isolated from these 
fat samples showed the typical blue or blue-purple 
color given by DDT upon being analyzed by the 
Schechter-Haller method. However, upon extending 
this study to fat samples from persons having had 
no known excessive exposure to DDT or samples from 
persons who had not been exposed to large amounts 
of DDT for some time previous te biopsy, off-colors 
were encountered. The majority of these samples gave 
reds or purples of various intensities, indicating that 
the materials isolated contained a large proportion 
of degraded DDT. 

It is noteworthy that in animals exposed experi- 
mentally to DDT it seems clearly established in the 
literature that DDT is stored primarily as such in 
the body fat. DDA [bis-(p-chlorophenyl) acetic acid] 
has been shown to be excreted in marked amounts in 
the urine of both man and animals under experimen- 
tal conditions (7, 2) of DDT ingestion. In general, no 
evidence appears to have been presented indicating 
pronounced storage of degradation products of DDT 
in the body fat in the case of experimental animals. 
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The most extensive survey of the occurrence of 
DDT in fat samples taken from the general popu- 
lation in this country is that of Laug et al. (3). Un- 
fortunately, these workers employed a method (4) 
that involved alkaline saponification of the fat with 
the simultaneous dehydrohalogenation of any DDT 
present. The dehydrohalogenated product was then 
isolated and subjected to the Schechter-Haller pro- 
cedure (5) and measured as DDE [2,2-bis(p-chloro- 
phenyl) 1,1-dichloroethylene]. Thus, any DDE pres- 
ent in the original fat could not be identified. The 
present paper is a preliminary report showing that in 
addition to DDT a degradation product, probably 
DDE, may occur in equal or greater amounts in 
human fat from the general population. 

A modified Davidow H,SO,-celite column has been 
used to isolate the DDT and related products from 
CCl, extracts of the fat samples. Tests have shown 
that DDA and DBP (4,4’-dichlorobenzophenone) 
are retained by this column, whereas DDE and, of 
course, DDT appear quantitatively in the eluate. The 
CCl, has been removed from the eluates by distilla- 
tion, and the residues have been subjected to a modi- 
fied Schechter-Haller analysis (5). Spectrophoto- 
metric measurements have been made in 1-cem cells in 
a Beckman Model B at 520 mu and 597 mu. The ecol- 
ors developed have been treated as two color systems 
by the method of Knudson (6), the results being ex- 
pressed as p,p’-DDT and p,p’-DDE. Because of ob- 
vious complications, no attempt has been made to 
measure or caleulate the corresponding 0,p-isomers 
potentially present in small proportions. The p,p’ 
isomers of DDT and DDE have been used as stand- 
ards, and good quantitative recoveries of them alone 
and in mixtures have been obtained when they were 
put through the entire procedure in the presence of 
both animal and human fat. 


TABLE 1 

DDT anp DDE ANALYSES OF HUMAN Fat SAMPLES 

Sample Micrograms DDE DDT+DDE 
No. DDE DDE (PP™) 


Group A 
1 


1.9 3.3 5.2 64 3.6 
2 10.4 13.0 23.4 56 54.6 
3 3.4 17 5.1 33 6.3 
4 8.4 7.2 15.6 46 12.8 
Total 24.1 25.2 49.3 
Composite 
analysis 19.1 26.5 45.6 
Group B 
1 14.0 16.0 30.0 53 28.9 
2 10.8 15.6 26.4 59 17.6 
3 10.7 14.3 25.0 57 30.9 
4 13.0 44.7 57.7 78 49.8 
Total 48.5 90.6 139.1 
Composite 


analysis 42.8 92.2 135.0 
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Fie. 1. Schechter-Haller absorption spectra of p.p'-DDT, 
p.p’-DDE, composite fat sample and composite sample after 
dehy drohalogenation. 


Some typical analytical results on two groups of 
samples are presented in Table 1. After passing the 
carbon tetrachloride extract of each sample through 
the Davidow column, half of each eluate was analyzed, 
and the remaining halves were combined into two com- 
posite samples and also analyzed as indicated in the 
table. 

The total micrograms of DDT and DDE arrived at 
by summation of the individual analyses agree very 
well with the corresponding composite analyses in the 
case of both groups. This indicates that the individual 
analyses are reasonably accurate. In comparing the 
sum of the individual analyses with their correspond- 
ing composite analysis, the DDE values agree more 
closely than the DDT results. It is believed that the 
composite analyses represent the more reliable data 
because of the higher concentrations. 

The data in Table 1 show that among the eight 
samples the amount of DDE found ranges from 33 to 
78% of the total, averaging 57%. Of approximately 
60 samples of human fat examined in some detail, all 
have shown the presence of substantial amounts of 
DDE as indicated by the Schechter-Haller colors ob- 
tained. The proportion of DDE found has ranged 
from 33 to 90%. In general, most samples have been 
found to contain more DDE than DDT. 

Absorption spectra of the Schechter-Haller colors 
obtained from a number of individual samples and a 
composite sample have been determined. In all in- 
stances these spectra have been found to approach 
the p,p’-DDE curve more closely than the p,p’-DDT. 
The data obtained on the composite sample illustrate 
this quite well and are presented in Fig. 1. The com- 
posite sample was obtained from 16 fat samples hav- 
ing 2-20 ppm of DDT and DDE. The ecombining tech- 
nique was the same as that used in the case of the 
composite samples shown in Table 1. 
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An experimentally determined curve for p,p’-DDT 
is included in the figure for comparison. Points de- 
termined for p,p’-DDE and those obtained for the 
composite sample after dehydrohalogenation (4) are 
also included. These points fit the same curve and 
are shown thus in the figure. 

It is noteworthy that the points obtained for the 
composite sample coincide with the p,p’-DDE eurve in 
the range of 480-570 mu. From 420 to 480 mu some 
deviation oceurs, but the points still closely approach 
the p,p’-DDE curve. Most of this deviation is due to 
the blank and becomes quite pronounced below 420 
mu, Dehydrohalogenation removes the blank effect in 
this range. Above 580 mu appreciable divergence from 
the p,p’-DDE curve occurs, indicating the presence 
of p,p’-DDT. The blank effect has been found to be 
essentially negligible in this range of the spectrum. 
Two-compenent calculations, based on the absorption 
data of Fig. 1, showed 13.5 ug of p,p’-DDT and 36.5 
ug p,p’-DDE in the aliquot analyzed. 

This brief report strongly indicates that a large 
portion of the Schechter-Haller positive compounds 
oceurring in human fat is a degradation product of 
DDT. The method of isolation used eliminates the two 
other major degradation products known to give es- 
sentially identical Schechter-Haller colors—namely, 
DDA and DBP. On this basis, it is tentatively be- 
lieved the degradation product found is DDE. This 
observation, of course, does not eliminate the possi- 
bility that other degradation products may also oceur 
in human fat. However, it seems unlikely that DDA 
would be deposited in adipose tissue in significant 
amounts, since it appears to be readily excreted under 
experimental conditions of DDT ingestion. As far as 
the writers are aware, DBP has yet to be demon- 
strated as an in vivo degradation product of DDT. 
Thus, the occurrence of significant quantities of this 
product in human fat would also seem doubtful. 

The findings reported here raise several important 
questions. Presumably the DDT occurring in the fat 
of individuals of the general population arises mainly 
through contamination of a number of common food- 
stuffs. It is not known whether the DDE evidently 
present is also a contaminant as a result of partial 
degradation of the DDT residues on plant products 
prior to ingestion, or whether degradation occurs 
during digestion or after deposition in the fat. No 
direct experimental evidence appears available show- 
ing that ingested DDE is readily deposited in the fat. 
If DDT is slowly degraded after deposition in the 
fat, it would seem of great importance in assessing 
any potential danger from food contamination with 
DDT. In any case, the evidence for the oceurrence 
of substantial proportions of DDE suggest that the 
possible health hazards involved in the widespread 
use of DDT need to be reconsidered and further in- 
vestigated. 
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The Microdetermination of “Free” 
L-Tryptophane in the Seedling 
of Lupinus albus 


J. P. Nitsch and R. H. Wetmore 


Biological Laboratories, 
Harvard University, Cambridge, Massachusetts 


Various authors (1-5) have reported the presence 
of indole-3-acetic acid or its derivatives in higher 
plants. In considering possible precursors of this 
auxin, we have investigated the distribution of 1- 
tryptophane in the shoot of the seedling of Lupinus 
albus. 

The method used in this work was to grow the 
seedlings in the greenhouse during the summer, to 
remove the various plant parts to be analyzed (apical 
meristems and leaf primordia were dissected under 
the binocular), to freeze them in a deep-freeze at 
— 21° C, and to lyophilize them to dry powders, which 
were then weighed in closed weighing bottles and 
stored in a desiccator. 

The “free” tryptophane, i.e., the fraction which is 
not incorporated into proteins, was determined rather 
than the total tryptophane, because it was thought 
that this fraction was more readily available to give 
rise to the auxin. For this purpose, 0.3-25 mg of the 
dried material was placed in a centrifuge tube and 
boiled with about 6 ml of absolute ethanol until all 
the alcohol had evaporated. This was done in order 
to inactivate proteolytic enzymes which could liberate 
“bound” tryptophane in the course of the manipula- 
tions. About 3 ml of hot water was then added to ex- 
tract the tryptophane, and the whole mixture was 
boiled for 3 min. The liquids and solids were then 
separated by centrifuging a few minutes at 1800 rpm. 
The supernatant was decanted, 2 ml of fresh boiling 
water was added to the residue, and the extraction 
procedure repeated once. The two liquid portions were 
brought together and their pH adjusted to 4.0 (glass 
electrode) with dilute HCl; then the solution was 
shaken with freshly redistilled ether in a separatory 
funnel to remove anthranilic acid which, along with 
indole, has been reported to interfere with the trypto- 
phane assay (6). The pH of the aqueous fraction 
was then readjusted to 6.0 with NaOH, and the vol- 
ume was completed to a given value with distilled 
water. 

The concentration of L-tryptophane in this extract 
was estimated by a bacteriological method, using 
Lactobacillus arabinosus, ATCC #17-5. The pro- 
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Fic. 1. Proportionality between the amount of L-trypto- 
phane added to the basic medium and the amount of 0.05 N 
NaOH used to bring the pH back to 6.0 after incubation with 
Lactobacillus (each point represents the mean of two titra- 
tions). The straight dotted line shows that the curve actually 
bends above the level of 1.0 ng of tryptophane. 


cedure was somewhat refined over those previously 
described (7,8). The basal medium! used has a pH 
of 6.0 instead of 6.8. Into each test tube was pipetted 
0.5, 1.0, or 1.5 ml of the plant extract, and the vol- 
ume was completed to 3 mi with the correct econcen- 
tration of basal medium. After autoclaving for 10 
min, the tubes were inoculated and incubated 36 hr 
at 37° C. At the end of this period, the acidity was 
titrated with 0.05 NaOH to 6.0, using a Koch micro- 
burette, reading to 1/100 cc. At least 4 titrations 
(using 2 different concentrations of NaOH) were 
made on each unknown sample. Quantities as low as 
0.1 ug of L-tryptophane can be quantitatively meas- 
ured by this method, the proportionality between the 
amount of tryptophane and the volume of NaOH 
used remaining linear between 0 and about 1.0 ug L- 
tryptophane (Fig. 1) in 3 ml of solution (9). 

The results obtained by this method with 14-day-old 
seedlings of L. albus are summarized in Table 1. 


TABLE 1 


‘*PrREE’’ L-TRYPTOPHANE CONTAINED IN VARIOUS 
PARTS OF THE SHOOT OF 14-Day-OLD 
L. albus SEEDLINGS 


Dry wt/ L-tryptophane 
Plant part plant pg/100 

(inmg) mg dry wt g/plant 
Apical meristem* 0.007 140.0 0.0098 
Leaf primordia* 0.023 60.6 0.0139 
Unfolded, hairy leaves 13.0 38.6 5.018 
Large, expanded leaves 146.0 16.9 24.67 
Stem (epicoty]) 7.64 69.6 5.317 
Cotyledons 154.8 276.6 428.18 


* Indole and anthranilic acid not removed. 


1 Sold by H. M. Chemical Co., 1651 Eighteenth St., Santa 
Monica, Calif. 
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The concentration of a given compound in the 
tissues is often more important, physiologically speak- 
ing, than its total amount for the whole organ. The 
data of the third column which compare concentra- 
tions of tryptophane may, therefore, be more signifi- 
cant than those of the fourth column. The third 
column shows that the apical meristem—which is 
known to produce large amounts of auxin—is also 
well supplied with tryptophane. On the other hand, 
cotyledons seem to constitute an enormous reservoir 
of tryptophane, a fact of importance in the study of 
the tryptophane-auxin metabolism. 
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Minimum Night Temperatures 
at or Near Full Moon 


Herbert Henstock 
Glengariff, Caerwys, North Wales, Great Britain 


Daily records of minimum temperatures have been 
kept during many years by observatories and mete- 
orological stations, but such records have appeared in 
the form of long columns of numbers, among which 
an abnormality might remain unnoticed, unless special 
search were made for it. In a previous publication (7) 
from similar lists of minimum night temperatures 
taken in North Waies, monthly graphs were drawn, 
with temperatures as ordinates and days of the month 
as abscissae, for each of the years 1947, 1948, and 
1949. When temperature curves were drawn, there 
appeared a regular fall in the minimum night tem- 
perature at or near the date of full moon at each 
lunation during the three years. This regularity was 
not noticed in the lists of numbers, but only in the 
monthly temperature curves. In order to conserve 
space, these were condensed to yearly graphs, which 
do not lend themselves to demonstration in so effi- 
cient a manner. 

The temperature fall was sometimes gradual, its 
incidence being as much as a week before and its low- 
est point occurring on the date of full moon, or gen- 
erally within 48 hr of it. Mostly, however, the curve 
of the fall was more sudden, being limited to 2 or 3 
days. The lowest point of fall did not always coincide 
with full moon date, but happened within 2 or 3 days 
before, or occasionally after, it; so that, on that date, 
there was sometimes an incipient rise in the curve, or 
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TABLE 1 
MINIMUM TEMPERATURE RECORDS AT VARIOUS STATIONS 


Year’s 
Year tem- Monthly 
Station Country of perature Latitude Longitude rainfall 
record fall (in.) 
(°F) 
Mount Palomar Observatory, Calif. USA 1949 15.7 5598 33° 116° 51° W 
Central Sierra Snow Laboratory, 

Calif. 1949 6902 39° 20°N 120° 22° W 
Joseph, Ore. (district) “ 1950 4500 
Aklavik, North West Territory Canada 1947 15.7 Sealevel 68° 14°N — 0.9 
Victoria, Vancouver Island, B. C. 1947 5.0 48° 25'N _ 2.2 
Old Glory Mountain, B. C. 1947 11.8 7700 49°9 N  117°55°W 1.45 
Banff, Alta. 1947 19.7 4521 51°12 N 116°4 W 1.3 
Port Elizabeth South Africa 1950 12.0 Sea level 33° 59S 1.9 
Pretoria, Transvaal 1950 10.7 4491 25° 45’8 2.2 
Melbourne, Victoria Austfalia 1950 9.0 Sea level 37° 50°S 1-2 
Perth, Western Australia 1950 8.8 32°0 1-2 
Brisbane, Queensland 1950 5.3 27° 4 
Dehra Dun India 1949 8.0 2000 30° 24° N 


sometimes the fall was continued beyond full moon. 
Subsequent records in North Wales for the years 
1950-51 agree with the previous ones, making a five- 
year period for this locality. 

Inasmuch as this phenomenon might have been a 
purely local one, minimum temperature records were 
obtained from stations situated in both the Northern 
and Southern Hemispheres all around the globe. 
Through the good offices of John Leighly, of the Uni- 
versity of California, and the kindness of the respec- 
tive directors, yearly records were supplied by Mount 
Palomar Observatory (2) and the Central Sierra 
Snow Laboratory (3). Also, through the Scientific 
Liaison Office, London, other records were obtained 
from Canada (4), South Africa (5), India (6), and 
Australia (7). The names and particulars of stations 
that supplied minimum temperature records are given 
in Table 1. 


Most stations sent statistics for several years, which 
permitted some choice (in order not to have the evi- 
dence confined to a single year for-all-stations). The 
choice was made at random, but all the records of each 
station yielded confirmatory evidence of the minimum 
temperature fall. This evidence may be readily tested 
by an inspection of Tables 2, 3, and 4, in which the 
daily lists have been condensed to monthly ones, only 
the dates of full moon, the temperature fall in °F 
around full moon, and the dates between which the 
fall oceurred being given. 

In general, this fall is greater in winter than in 
summer, and the difference is well exhibited in the 
curve in Fig. 1, and perhaps even better in Fig. 2, 
each of which was drawn from the records supplied 
by Mount Palomar Observatory and by the station at 
Banff, respectively. The rise of the whole curve in 
spring and its fall in autumn are well marked in both 


TABLE 2 
MINIMUM TEMPERATURE FALL NEAR FULL Moon (1949) 
Mount Palomar Central Sierra Deion Den 
Observatory Snow Laboratory 
Temperature Temperatur Temperature 
f cmpers e 
full fall (°F) fall (°F) fall (°F) 
moon near full moon near full moon near full moon 
Jan. 15 13 14-16 25 8-10 5 10-13 
Feb. 13 19 11-13 40 10-12 11 12-15 
Mar. 15 9 11-12 7 12-13 11 10-15 
Apr. 13 12 12-16 4 9-10 15 10-12 
May 12 17 12-14 4 12-13 10 10-12 
June 11 1 10-11 4 10-11 8 7-12 
July 10 3 11-12 11 3-5 5 8-12 
23 3-10 9 5- 9 5 6- 9 
6 2- 6 14 1-7 2 7- 8 
31 5- 9 22 5- 7 2 5-7 
21 3- 9 6 1- 5 5 3- 6 
34 1-12 7 5- 6 19 Nov. 30-—Dee. 5 
15.7 12.8 8.0 
ScIENCE, Vol. 116 
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TABLE 3 


MINIMUM TEMPERATURE FALL NEAR FuLL Moon (1947) 


Aklavik Victoria Old Glory Mountain Banff 
Date of Tem- Tem- Tem- Tem- 
full rature rature rature verature 
moon _fall (°F) fall (°F) fall (°F) Between Between 

near full a near full _— near full near full dates 

moon moon moon moon 
Jan, 8 10 6- 9 2 5- 6 15 +7 15 4-5 
Feb. 6 35 Jan, 30-—Feb. 5 5 2- 3 5 5- 8 50 5- 8 
Mar 7 34 Feb, 28—Mar. 4 6 3- 5 19 3- 5 39 1-4 
Apr. 5 40 Mar. 31—Apr. 3 5 1- 2 21 Mar. 28—Apr. 5 18 3- 5 
May 5 9 6-10 6 2- 3 7 2- 3 17 4-6 
June 3 1 2- 3 3 1- 3 7 May 30-—June 2 s 1- 3 
July 3 10 3- 6 1 2- 3 1 5- 6 5 2- 5 
Aug. (1) 2 11 July 30-Aug. 2 5 July 31—Aug. 2 5 July 31—Aug. 2 15 3- 6 

= €3) Si 7 29-31 3 30-31 15 29-30 7 Aug. 30-Sept. 1 

Sept 30 8 29-30 8 22-30 12 Sept. 30—Oct. 2 14 28-30 
Oct. 29 7 27-29 2 28-29 4 28-29 14 28-30 
Nov. 29 21 23-27 10 26-29 18 Nov. 28-Dee. 2 19 26-29 
Dee. 28 11 24-28 9 27-29 24 26-30 35 27-30 

Av 15.7 5.0 11.8 19.7 


figures, but this does not interfere with the periodical 
falls at full moon, except in their lesser depth in 
summer. A less accentuated curve, from the Port 
Elizabeth records (Fig. 3), shows the yearly rise in- 
verted, as well as giving a more regular minimum tem- 
perature fall as between summer and winter. Each of 
the monthly curves is made up of the initial minimum 
temperature fall at full moon, with a following rise 
and subsequent fall, sometimes greater or less than 
the previous one, which was noticed to oceur almost in- 
variably; intermediate temperature fluctuations have 


been neglected but are indicated by dotted lines. When 
the average, yearly, normal temperature fall for gach 
station is compared with the fall at or near full moon 
(Table 5), it is evident that the latter is always the 
greater of the two, and in most cases considerably so; 
this excess of temperature fall over that of the normal 
would be still greater if the fall at new moon were 
not ineluded in the normal. At first glance, the fall at 
new moon seems to be almost as regular, though not 
as great, as the one at full moon; but this has not 
been closely investigated. 


TABLE 4 
MINIMUM TEMPERATURE FALL NEAR FULL Moon (1950) 


Port 


Perth Brisbane Melbourne Elizabeth Pretoria 
full moon 2 = = 2 = = 2 = = = 
Jan 4 19 3- 6 2 3- 6 4 2-3 18 5-7 6 4-5 
Feb, 2 8 Jan.31-Feb.1 7 Jan. 26-Feb.1 6 1- 3 3 1+ 3 4 Jan. 31-Feb,. 2 
Mar 4 16 Feb. 28—Mar.4 4 1- 4 4 2- 3 16 1- 3 4 1- 4 
Apr 2 8 1l- 3 3 Mar.29-Apr.1 7 Mar. 29-30 5 2- 3 13 3- 6 
May (1) 2 5 Apr.29-May1l 3 Apr.30-May1 13 Apr.30-May2 15 Apr.27-Mayl1 11 3- 5 
= (2) 31 2 27-31 5 27-30 ll 25-28 10 28-30 21 May 31-—June 2 
June 29 21 June27-Jul.1 12 June 29-—Jul.1 11 27-30 12 29-30 1 28-29 
July 29 «68 28-31 2 28-30 11 28-30 19 25-29 7 28-29 
Aug. 27. «6 28-31 6 25-28 17 26-29 5 27-28 14 28-31 
Sept. 26 11 22-25 2 22-23 q 25-27 s 26-28 27 ~—s- Sept. 30—Oct. 2 
Oct. 25 1 21-26 9 26-27 9 24-26 18 22-26 18 21-26 
Nov. 26 «66 21-29 6 25-28 17 24-27 12 23-26 10 24-27 
Dee. 24 «#11 23-25 9 23-26 4 24-25 8 24-27 4 21-24 
Av 8.8 5.3 9.0 12.0 10.7 
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Fic. 1. Mount Palomar Observatory, Calif., 1949. Fall of 
minimum night temperature at full moon. 
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Fic, 2. Banff, Alta., Canada, 1947. Fall of minimum night 
temperature at full moon. 
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Fig. 3. Port Elizabeth, South Africa, 1950. Fall of mini- 
mum night temperature at full moon. 


Of these meteorological stations, six are situated at 
sea level, the remainder being at varying altitudes. 
They are nearly equally divided between the Northern 
and Southern Hemispheres, yet each record agrees 
with all others in demonstrating the fall of minimum 
night temperature at or near the date of full moon. 
The occurrence of this regularity is independent of 
latitude, longitude, altitude, hemisphere, cloud, rain, 
climate, or humidity; nevertheless, other small regu- 
larities have been noticed, which depend té some ex- 
tent on one or the other of these factors. Neglecting 
all but humidity, when the stations at sea level (Table 
1) are arranged in the order of their respective 
monthly rainfall, then the order of this rainfall is in 
the inverse order of the average yearly temperature 
fall at full moon; that is to say, the minimum tem- 
perature fall is greatest where the humidity is least. 
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This might be expected, since the temperature of dry 
air would fall more rapidly than that of moist air, be- 
cause of the high specific heat of aqueous vapor. Fur- 
ther, from an inspection of the latitudes and tempera- 
ture falls of Aklavik and Victoria in the Northern 
Hemisphere, and of Melbourne, Perth, and Brisbane 
in the Southern, it might be concluded that “the higher 
the latitude the deeper the fall of minimum tempera- 
ture at full moon.” Port Elizabeth does not fit well 
into this scheme. Its higher value of temperature 
fall may be due to local conditions, for it is on the 
open coast with little protection from south polar 
winds, whereas Melbourne is situated on a long inlet 
of the sea, and the whole coast is protected by Tas- 
mania and smaller islands. Admittedly, these two 


TABLE 5 


MINIMUM TEMPERATURE FALL NEAR FULL Moon 
COMPARED WITH AVERAGE YEARLY FALL 
At Eacn STatTion 


Tempera- Av 
‘ Year of ture fall normal 

Station near full tempera- 

moon ture fall 
(°F) (°F) 
Banff 1947 19.7 14.6 
Old Glory Mountain i 11.8 10.3 
Aklavik sig 15.7 9.5 
Mount Palomar 1949 15.7 8.9 

Central Sierra 

Snow Laboratory is 12.8 8.1 
Port Elizabeth 1950 12.0 7.8 
Melbourne 7.1 
Pretoria ria 10.7 6.2 
Perth ay 8.8 6.0 
Dehra Dun 1949 8.0 4.9 
Victoria 1947 5.0 4.7 
Brisbane 1950 5.3 4.0 


minor regularities are based on somewhat meager data 
and may be disproved or substantiated by further 
research. High altitude stations seem to yield no regu- 
larities dependent on either climate or latitude, but 
solely on altitude. Taking the four stations included 
between 115° and 120° W Long.—(a) Old Glory 
Mountain, (b) Central Sierra Snow Laboratory, (c) 
Mount Palomar Observatory, and (d) Banff—it is 
seen that as the altitude increases the value of the 
minimum temperature fall decreases, so that ht = con- 
stant, where h = altitude above sea level in kilometers, 
and t=average fall of minimum night temperature 
(°F) at full moon during one year. This gives a con- 
stant in the region of 26.9, but only for these stations. 
Further work is in progress. 
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Comments and Communications 


Fourmarier’s Suction Theory of 
Geosynclines, and the “Vertical Push” 
Explanation of Geanticlinal Orogeny 


THERE seems to be no sign of a revival of interest 
in T. C. Chamberlin’s central-compression theory to 
account for surface features by a progressive shrink- 
age of the radius of the earth; but the theory that 
thermal contraction is competent to account fully for 
paroxysmal alpine folding, as well as for relatively 
minor disastrophism, still has strong supporters, 
despite the radio-geological argument that the earth 
is not necessarily a cooling body. 

Prominent among these supporters is Fourmarier,’ 
who, however, rejects the classic concept of horizontal 
stress and movement, with development of crumpling 
and dislocation in a zone above a level of no strain 
(asténosphere) in the shrinking earth. 

His arguments against movement of kratons as jaws 
of a vice, and in general against theories of crumpling 
in front of advancing flakes of rigid continental sial, 
are based on citation of examples of oval folded 
tracts, such as the Carpathians, eastern Alps, ete., to 
show that intensity of folding diminishes outward 
from an axial zone; such lateral thrusting as is evi- 
denced comes from within rather than from without. 

Fourmarier disagrees with the opinion of Suess 
that vertical movements in the crust are solely down- 
ward and are due to gravity acting in the zone above 
a level of no strain. He regards as of prime impor- 
tance those movements (downward) due to “suction” 
along a shrinking radius of the earth (a force he 
ealls “equilibrioturbal”), but recognizes as of great 
importance others (upward) that are due to the re- 
storing (“equilibriopetal”) effect of isostatic read- 
justment. Suction is appealed to as the force in the 
formation of geosynelines, where sinking is zonally 
localized because of absence of homogeneity in the 
substance of the earth. The possibility that kratons 
bordering such a sinking geosynelinal belt are drawn 
closer together is considered remote. 

Although he pictures descent of the geosynelinal 
floor as taking place in response to the formation of 
a potential vacuum, the author assumes displacement 
of suberustal material as a result of this deseent— 
which seems inconsistent. There is also a shift of 
ground from belief in a rigid substratum, through 
which tension is transmitted, to an assumption of 
suberustal mobility. Indeed, upheaval of adjacent 
belts, taking place as a result of lateral movement 
of displaced subcrustal material, is relied on to afford 
a source of supply of sediment to fill the geosyncline. 

An essential part of any such hypothesis involving 
downward flexure is a halting mechanism, Subsidence 
becomes increasingly diffieult as the light geosynelinal 

‘Pp. Fourmarier, Ann. soc. géol. Belg., 69, BST (1946) ; 


Bull, soc. belge étude géogr., 17, 20 (1947): Ciel et Terre. 
Bruxelles, 67 (1951). 
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fill is carried down into a zone normally occupied by 
heavy rocks. Downward suction is resisted and even- 
tually prevented by buoyancy; the potential vacuum 
shifts to some other—perhaps adjacent—weak zone; 
isostasy takes charge; and movement is reversed. The 
compression of the geosynclinal lens, of which there 
is evidence in the intense folding and dislocations of 
a tectogene, is attributable to a spewing-out that re- 
sults from the pistonlike rise of a floor no longer 
drawn down by suction. The process of deformation 
must indeed have begun even earlier, during the 
descent, when at least some dips caused by incom- 
petent folding have been developed, and deeply buried 
and strongly heated strata may have begun to crumple. 

Fourmarier is satisfied with the quantitative efficacy 
of the theory of thermal contraction. He calculates 
that a lowering of the temperature of the earth’s in- 
terior by 100° C would reduce its volume by 3.5 x 10° 
km*, which would allow the formation of a basin 63 
km deep over the whole area (5.6 x 107 km?) occupied 
by mountain welts made during the last 150-180 mil- 
lion years. Such a reduction would obviously be more 
than sufficient to account for the geosynclines that 
have been filled. The claim that the reduplication of 
strata in folds and nappes can be explained by the 
spewing-out theory is not supported by figures. It 
may be strongly suspected that excessive estimates 
have been made by advocates of lateral-compression 
theories of the organic reduction in width of alpine 
belts, but Fourmarier would go so far as to claim 
that their widths have not been reduced at all. 

C. A. Corrox 

Victoria University College 
Wellington, New Zealand 


Science Teaching in the Secondary Schools 


Proressor Scuriever (Science, 115, 96 [1952]) 
has called attention to the importance of training 
future science teachers for the elementary and sec- 
ondary schools. Every potential scientist or engineer 
goes through these schools and is influenced by them. 
Also, in these schools most laymen, who become the 
general public, have their only organized associations 
with science and scientists, and the contact inevitably 
influences their attitudes and opinions. 

Sadly neglected has been the fact that, despite the 
efforts of many colleges to revise their science in- 
struction through general education courses, the great 
majority of people now—and surely for many years 
to come—complete their study and appraisal of sci- 
ence in the junior and senior high schools. This is im- 
mediately apparent when we realize that only about 
half our children graduate from high school, and that 
of the graduates only about one in six enters any 
higher academic institution. Even in college most stu- 
dents restrict their contacts with science to the legal 
minimum, What happens in the science courses in 
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junior and senior high school should, therefore, be of 
major interest to all who are concerned with science 
and with its sympathetic support by the public. 

The current laments about the small number of stu- 
dents entering schools of engineering foree attention 
to the teaching and the teachers in the secondary 
schools, for it is there that the potential engineer 
decides whether to consider engineering education. 
Although much to-do is made about a certain un- 
fortunate prognostication of the Department of Labor, 
we are equally justified in wondering whether the war- 
time draining of teachers from science classrooms in 
secondary schools has not brought about uninspired 
teaching by well-intentioned, but uninformed and ill- 
prepared, fill-ins. 

The competence of teachers in the secondary schools 


2047 certified secondary school teachers in Utah. 
Although data of comparable detail are lacking for 
other states, general experience and comments from 
teachers suggest that such conditions are nationwide. 

Orton found that in Utah the number of combina- 
tions (in which all the physical sciences—i.e., chem- 
istry, physics, geology, ete.—were counted as one com- 
bination [!]) averaged 2.9 per teacher. Furthermore, 
the number of subjects taught per teacher decreased 
from 4.4 in schools having fewer than three certified 
teachers to about 2.6 for schools having 16—50 certified 
teachers. Not only do all teachers operate in a variety 
of fields, but often their instruction is not within the 
areas of either their major or their minor preparation. 
Table 1, extracted from Orton’s extensive tabulations, 
gives pertinent data. 


TABLE 1 
Subject No, having Total classes No. classes taught by 
; Major Minor in subject Ma jor Minor Neither 
Agriculture 109 28 260 207 12 41 16% 
Biology 119 158 820 211 166 443 54% 
Mathematics 75 159 1287 247 242 798 62% 
Political Science 131 195 926 232 231 463 50% 
Social Studies 480 490 1627 412 393 822 50% 
English 331 450 1909 1022 458 429 22% 


is of vital concern to every collegiate science depart- 
ment. Equal concern must be felt for the junior high 
schools, for there the students are required to take 
some science, and they rapidly form attitudes that 
determine whether they will choose more science from 
the electives offered in high school. Every student who 
enters college goes through the lower schools and what 
happens there is important to those who may have 
the students later. 

There are two points in Schriever’s paper that re- 
quire elaboration: First are some misconceptions 
about the work load of the secondary school teacher; 
second, his plea for “suitable” courses in colleges must 
be clarified. 

Schriever mentions that “the teacher of senior high- 
school science should specialize in the particular sei- 
ence he or she plans to teach;” and later “the pros- 
pective high-school teacher [who] may teach both 
general science and a specialized senior high-school 
science.” Apparently he and many other college pro- 
fessors are unaware of the realities of science teach- 
ing in the secondary schools. Half the high schools in 
the country enroll fewer than 200 students and have 
total teaching staffs of seven or eight teachers. Fur- 
thermore, half the 6,300,000 secondary school students, 
Grades IX-XII, are in schools having enrollments be- 
low 400, with teaching staffs not greater than about 
15. As a result, only a very small fraction of the see- 
ondary school science teachers teach a single science 
exclusively. In New York State 53% of the teachers 
reported three or more preparations per day. Similar 
but more detailed results are given by Orton from an 
intensive study during 1948-49 of all but seven of the 
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It is shocking to find over half the classes in biology, 
mathematics, and physical science being taught by 
persons holding neither a major nor a minor in the 
particular area. But the sciences fare no worse than 
do the social studies, and even English, in which many 
teachers prepare, has 22% of the classes taught by 
relatively unprepared people. Orton’s study involved 
only the “certified” teachers; an additional 200 who 
were less well prepared and who held only temporary 
letters of authorization were omitted. What a mockery 
this makes of the announced eriteria of certification! 
How discouraging this must be to teachers who see 
someone less well prepared than they teaching their 
major subject. 

Schriever’s remarks and numerous comments from 
other sources have failed to take into aecount the 
grim realities of secondary school teaching. There are 
major problems in designing adequate preparation for 
future teachers and in ensuring that, once prepared, 
they are used to maximum advantage in the schools. 

Schriever’s repeated plea for “suitable” courses in 
college opens another Pandora’s box. Most college in- 
structors have been trained during the past generation 
to place a high value on the technical application of 
their particular discipline. Future teachers among the 
students admire and respect the instructor, adopt his 
seale of scientific values—as much from what is not 
as from what is discussed—and go out to emulate 
their mentors. It is not surprising, then, that second- 
ary school science instruction has often aped collegiate 


1Don A. Orton. Appraisal of the Programs of Academic 
Specialization of Utah’s High-School Teachers. Unpublished 
thesis, Harvard Graduate School of Education (1950). 
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courses, despite the obvious differences in the audi- 
ences. Schriever places before us the question whether 
science teaching can have any goals other than fa- 
miliarity with certain technical information. This ques- 
tion is being faced squarely by all those concerned 
with the part science might play in general education. 
Both collegiate and secondafy school science teachers 
must continue to explore what might be done and 
struggle to develop reasonably effective methods to 
accomplish their goals, for this effort is part of the 
moral obligation undertaken by everyone who becomes 
a teacher. 

Many strains and some pangs develop during the 
teacher’s reorientation from a high valuation of sci- 
entifie knowledge per se to some broader picture of 
how science instruction may reveal the scientist as a 
person working within the philosophical bounds of 
his culture, afflicted with prejudices, juggling inade- 
quate and confusing data in an effort to create a bit 


of order among the multitudinous events in the world 
around him. Furthermore, our students must recognize 
the ways by which scientific discoveries and inventions 
are developed through technology for social good or 
ill. That the strains are severe is apparent from re- 
actions to some of J. B. Conant’s publications, which 
some contend are “not real science.” To many scien- 
tists “real science” is embodied in their present 
courses, which stress technical information. Te escape 
from the problem by such self-congratulation is no 
solution. Sincere and thoughtful consideration of what 
may be accomplished through science instruction could 
result in constructive changes in course objectives and 
procedures. Despite a growing number of publications 
and courses illustrating possible changes, ultimately 
course orientation rests with the individual teacher 
and his view of his responsibility. 

FLercuer G, Watson 
Harvard Graduate School of Education 


Book Reviews 


Cowdry's Problems of Ageing: Biological and 
Medical Aspects. 3rd ed. Albert I. Lansing, Ed. 
Baltimore: Williams & Wilkins, 1952. 1061 pp. 
$15.00. 


The first two editions of this book were published in 
1939 and 1942. The present edition, under the able 
editorship of Professor Lansing, of the Department 
of Anatomy, Washington University School of Medi- 
cine, has undergone such extensive revision that it is 
practically a new book. 

The volume is divided into three sections: “Biologi- 
eal and Cellular Problems of Aging,” “Clinical and 
Organic Problems of Aging,” and “Social and Eco- 
nomic Problems of Aging.” Of these, the second sec- 
tion, of 742 pages, accounts for the major content of 
the volume. Unfortunately, of the 47 contributors, 
only 6 or 7 are actually practicing clinicians. Thus 
the claim in the subtitle that this volume presents the 
“medical” aspects is not fully justified. Most of the 
discussions in this section are essentially considera- 
tions of the anatomical and physiological changes 
observed in senescence and senility. As a_ basic 
foundation for geriatrie medicine this material is 
most valuable. 

The last section, dealing with the social and eco- 
nomic problems of an aging population, is decidedly 
sketchy; the four chapters merely scratch the surface 
of this immensely significant area of gerontology. The 
omission of any comprehensive discussion of the 
psychological, including both intellectual and emo- 
tional, aspects of aging is most unfortunate. Not only 
is there no consideration of the changes associated 
with so-called normal aging, but the section devoted 
to the psychiatric aspects of aging is but 14% pages! 

What material is presented is invaluable to students 


September 5, 1952 


and investigators of the complex and urgent problems 
of gerontology. The volume sins by omission of sig- 
nificant material rather than by commission. A minor 
but annoying editorial defect is that there is no con- 
sistency in the spelling of the oft-recurring word 
“aging.” Even in the text of a single chapter it is 
sometimes spelled with an “e” and sometimes without. 
Typography, illustrations, and binding are excel- 
lent, and a great improvement over the bulky second 
edition. The editor is to be congratulated for the 
comprehensiveness of the subject matter included. 
It is not an easy task to bring up to date a book 
“inherited” from a previous editor and to modify it 
without destroying the original scheme. If the present 
volume were to be limited solely to the biology of 
aging change, the reviewer's praise would be un- 
stinted. As it is, the plan to encompass all the three 
major aspects of gerontology (the biology of senes- 
cence, geriatric medicine, and sociologic gerontology) 
falls short of the promise in the title. As a reference 
book, however, this volume should be on the shelf of 

every serious student of human aging. 
Epwarp J, STIEGLITZ 

1726 I St., N. W., Washington, D. C. 


Antennas: Theory and Practice. Sergei A. Schel- 
kunoff and Harald T. Friis. New York: Wiley; 
London: Chapman & Hall, 1952. 639 pp. $10.00. 


Most recent books on antennas have been written 
primarily either for the practicing engineer with a 
good deal of experience in radio techniques, or for 
the advanced research worker with a considerable 
mathematical background. The present text is written 
primarily for the student and gives him not only an 
excellent description of current antenna practice but 
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a sound background for understanding the physical 
basis on which antennas work. Indeed, one may go 
further and say that the student who masters the ma- 
terial in the text will be very well equipped to tackle 
any problem involving electromagnetic waves. When 
two authors such as Dr. Schelkunoff and Dr. Friis set 
out to expound in detail their wide and expert knowl- 
edge of a subject in which both have contributed so 
much original work, we might reasonably expect the 
result to be a notable book. In this case we are not 
disappointed. 

The book deals hardly at all with engineering de- 
tails but aims to give the reader an understanding of 
fundamental principles. It starts with the basic con- 
cepts of radiation and waves and includes a diseus- 
sion of Maxwell’s equations and energy flow in the 
electromagnetic field. It goes on to discuss how energy 
is extracted from or fed into a medium by means of 
an antenna and deals with the fundamental electrical 
quantities such as input impedance, etc. A more de- 
tailed discussion of linear antennas is then given, to- 
gether with antenna systems, including the broadside 
and rhombie antennas. Aperture antennas such as 
horns, slots, lenses, and reflectors are next considered 
and here full use is made of the impedance concept 
for free space. 

Advanced mathematical theory has been omitted 
and is dealt with by one of the authors in a companion 
volume, Sufficient theoretical treatment is given, how- 
ever, for the understanding of the principles involved 
in the operation of antennas and arrays. 

As a textbook for students in electrical engineering 
Antennas can be thoroughly recommended. It contains 
instructive exercises at the end of each chapter. 
Physics students could also study it with profit as a 
first-class illustration of the application of electro- 
magnetic theory to real problems. Some of the text, 
however, will only be fully appreciated by the ad- 
vanced research worker, and it will be long before 
a student has fully exhausted its resources. As a ref- 
erence text it is excellent, and it is well indexed. The 
authors are clearly very well read in the hterature of 
the subject and have included an extensive bibliogra- 
phy covering mainly American and British work. 
The book is well produced and is freely illustrated 
with instructive diagrams. The authors are to be eon- 
gratulated on producing a work that will long take a 
prominent part in the literature of the subject. 


Advanced Antenna Theory. Sergei A. Schelkunoff. 
New York: Wiley; London: Chapman & Hall, 1952. 
216 pp. $6.50. 


It must be admitted at once that the advanced 
mathematical theory of antennas is difficult. It is the 
nature of the problem that makes it so. Luckily, one 
can go a long way in understanding the principles of 
operation of antennas without a detailed mathemati- 
cal treatment of the electrical field and current dis- 
tribution. This is well illustrated in the work reviewed 
above. However, it is a challenge to mathematical re- 
search workers to apply their techniques to a problem 
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which clearly, in principle, can be solved. A great 
deal has recently been done in advancing the theoreti- 
cal treatment of the dipole antenna, and the author 
has himself contributed appreciably. 

The book opens with an exposition of the mathe- 
matical apparatus necessary for tackling this difficult 
problem. Three main lines of attack are then described. 
First, there is that of the author himself, based on a 
treatment of the biconical antenna to which accurate 
mathematical methods can be applied. From this, by 
approximation can be deduced the properties of thin 
antennas of different shapes, and in particular of the 
cylindrical antenna. Next comes the rigorous treat- 
ment of the resonant properties of a spheroid, the 
only form for which a fully precise mathematical 
treatment has been given. Finally, the alternative ap- 
proximate approach through the integral equation of 
Hallén is discussed and the recent developments of 
this by King and Middleton and other workers. 

This is not a book for the casual reader—but for 
those who either have, or are prepared to learn, the 
mathematical technique it is full of interest and in- 
struction. It forms an excellent complement to the 
book reviewed above, the two together giving a com- 
plete account of theory and practice. It is well pro- 
duced and written in the clear and characteristic style 
that has come to be associated with this author. 

R. A. Smira 


Ministry of Supply, T. R. EF. 
Great Malvern, Worcestershire, England 


Tables of Percentage Composition of Organic 
Compounds. H. Gysel. Basel: Verlag Birkhiiuser, 
1951. 637 pp. Sw. fr. 125. 

Complete and accurate tables of the percentage 
composition of organic carbon compounds have been 
needed for some time now—since the standard work 
of M. M. Richter, published in 1912, no longer satis- 
fies our requirements. This book alleviates this need, 
and Dr. Gysel and his collaborators deserve our thanks 
for this laborious and tedious undertaking. 

The percentage compositions are computed to two 
decimal places, and the atomic weights adopted by the 
Commission on Atomic Weights of the International 
Union of Pure and Applied Chemistry at its meeting 
in New York City in September 1951 are used in the 
calculations. The book is divided into four parts which 
contain percentage tables for carbon and hydrogen up 
to CooH,..; for carbon, hydrogen, and oxygen up to 
Cs52Hio¢0,; for carbon, hydrogen, and nitrogen up 
to C5oHg Ng; and finally for carbon, hydrogen, oxy- 
gen, and nitrogen up to C5 oH, ,0,N,. Additional 
tables give multiples of weights of the elements and 
groups that are of interest to the organic chemist. The 
use of the tables is clearly explained in the introdue- 
tion, which is written in English, French, and German. 

Organic chemists and analysts who have spent valu- 
able time in calculating percentage atomic composi- 
tions will find this book of great value. 

Henry FEvER 

Department of Chemistry, Purdue University 
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Photography sees what happens 
when you stretch a point 


What you're looking at is a photograph of the stress patterns in a notched shaft that’s 
being subjected to pure tension. 

It’s photoelastic stress analysis where polarized light is sent through plastic models 
of the part to be studied. Since some plastics become doubly refracting under stress, 
the image recorded on film reveals the character of the forces in the material. With 
white light and color film, the patterns of strain show variously colored striations and 
figures which indicate the magnitude of difference between the principal stresses. 

Analysis of the photographic records of these patterns provides highly accurate data 
—solves problems that ordinarily might take weeks of tedious mathematical calcula- 
tions, And the pictures can be filed for reference whenever needed. 

Kodak makes the photographic materials for this and a host of other photorecord- 
ing techniques. For the useful, detailed information you need on this practical process, 
your Kodak dealer has a new data booklet, “Photoelastic Stress Analysis.” Eastman 
Kodak Company, Industrial Photographic Division, Rochester 4, N. Y. 


STRESS ANALYSIS 
...an important function of photography 


Photograph courtesy of Westingh: Electric C 


by 
eat 
pti- 
hor 
ge 4 
en 
ork 
ed, “ 
iks 
wo 
the 3 
nal 
ing 
the 
ich | 
up 
to 
up 
nal } 
nd 
‘he 
uc- 
An. 
lu- 
si- 
i 
K d k 
O a 
Fa 


T NEWS 


ver 


NMING 
“a 


INSTRUMENT NEWS is an 8-page quarterly ... 
published in the interests of furthering research, 
material analysis, and production through mod- 
ern optical instrumentation. Articles of tech- 
nical and general interest are prepared by lead- | 
ing workers in the field and the Perkin-Elmer | 
staff. 


Some of the outstanding articles from the Summer °52 
issue are: 


FLAME PHOTOMETRY SPEEDS INFANT BLOOD STUDIES 
Ultramicro techniques with premature infants 
REPORT ON THE SOUTHERN SKIES 

Dr. Bart J. Bok’s results with ADH Telescope 


INFRARED ASSAYS SIMILAR DRUGS 
Smith, Kline & French Case History 


GAUGING WITH INFRARED 
Product Control Technique 


Among subjects in the Spring °52 icsue are: 


NEW INSTRUMENTS DESIGNED FOR FLEXIBILITY 
“Building Blocks” concept 


QUANTITATIVE WORK WITH THE MODEL 21 
Directions and Instructions for Use 


INFRARED AND THE PERFUME INDUSTRY 
Article by Y. R. Naves and Picture Story 


You may receive INSTRUMENT NEWS regularly 
without charge by filling in the coupon below. 


THE PERKIN-ELMER CORPORATION 
NORWALK, CONN. 
g Pieaee send me INSTRUMENT NEWS | 
(Sci.) 
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Refractors 


astronomical 


Objective: Coated 78 mm (3”) diameter, 1200 mm 
(47.2”) focal length. f/16. 

Eyepieces: 200 x, 133 x, 96x, 67 x, 45x 

COMPLETE with equatorial mounting and slow-motion 
controls, setting circles, tripod, eyepieces, sun projecting 
screen, view finder, star diagonal, erecting prism system, 
etc., fitted wooden cabinets 


Fully Guaranteed 


OTHER 2.4 INCH EQUATORIAL .... $225. 
UNITRON 2.4 INCH ALTAZIMUTH ... 125. 
REFRACTORS 1.6 INCH ALTAZIMUTH ... 75. 


Send check or M.O. or write for illustrated literature to: 


ideal for 
amateur 


3 INCH EQUATORIAL 


All Instruments 


Express collect Only $435 


25% deposit required on C.0.D, shipments 


UNITED SCIENTIFIC CO. 


204-6 Milk St., Dept. R-91, Boston 9, Mass. 


[The NEW 
QUIET 


MOobDEL 2 
>> GME-LARDY 
WARBURG 


IMMEDIATE DELIVERY 
$675 with Ni. plated copper tank 
and glassware clamps 


G Heavy stainless steel tank $45 extra 
M — 4 FRANKLIN AVE., — MADISON 5, WIS. 
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Taxonomy of 
Vascular Plants 
George H. M. Lawrence 


Here—in one volume—is a comprehensive source of information on the 
theory, principles and operating procedures of plant taxonomy plus an 
accounting of all the families of plants known to grow (native or culti- 
vated) in North America. A well-known taxonomist, the author presents 
a technical description for each family with separate paragraphs on dis- 
tribution, distinguishing characteristics, phylogenic relationships, economic 
importance, and a bibliography of selected references. Most of the illus- 
trations have been specially prepared for this book under the direction 
of the author. $7.95 


100 Years 
of Biology 
Ben Dawes 


From the time of Linnaeus and Lamarck to the present day, this text 
surveys every one of the twenty-five odd special studies encompassed by 
biology, giving the student an impressively broad view of the whole range 
of his diverse subject. Whole chapters are devoted to such advances as 
antibiotics, agricultural biology, and modern team methods of biological 
research, $5.00 


September 5, 1952 


THE MACMILLAN COMPANY 


60 FIFTH AVENUE, NEW YORK 11, NEW YORK 


MACMILLAN 
" | 
| 
6 17 
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Paper Partition 


CHROMATOGRAPHY EQUIPMENT 


A new and more 
% complete line of pa- 
4 per chromatographic 
equipment, carefully 
| engineered for use in 
this new field of 
analysis. 


CHROMA- 
TOGRAPHY 
DRYING 
OVEN 


Also Available: 

New Chromatocab 

“4 Models 

Strip Suspension 
Racks (stainless 
steel or glass) 

Electronic densitom- 


eters 
Ultraviolet Lamps 
1 (long and short 


wave-length ) 
Indicator Sprays 
Disc Chambers 
Solvent Troughs & 
Assemblies 
Micro Pipets 
Clips 


inde 


WRITE FOR CATALOG 
RESEARCH EQUIPMENT CORPORATION 


Manufacturers 


Dept. S, 1135 Third Street 
Oakland 20, California 


PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


Absorption and flame photometry. Colorimetry through 
microscopes. Scintillation measurements. Fluorescence 
trace analysis. Monochromatic color densitometry. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


THE CONTROL OF PRODUCTION OF 


PURIFIED PROTEINS, ENZYMES, HORMONES 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


KLETT 
ELECTROPHORESIS 


KLETT MANUFACTURING CO. 
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There IS Something 
New in Anatomy 


A STEREOSCOPIC ATLAS OF HUMAN ANATOMY 


In amazing 3-dimensional Kodachrome transparencies 


By Davin L. Bassett, M.D., Associate Professor of Anatomy, Stanford University 


Photography by B. GruBer 


Section 1: THE CENTRAL NERVOUS SYSTEM 


(Including the Brain, Spinal Cord, and Meninges) 


Each transparency portrays actual human materia'. Each scquence of dissection is done on the same 


specimen. 


General relationships of the brain and menin yes within the cranial vault. 
Dissections of the cerebrum, cerebellum, ani brain stem. 


Series of transverse sections of the brain stem (cut surfaces shown in relation to the remainder 
of the brain so that the location of nuclei aad tracts can be correlated with surface features). 


Spinal cord. 


Normal radiographic studies of the brain: angiograms and pneumoencephalograms. 


In Section 1: 238 stereoscopic views in full 
color, mounted on 34 View-Master® reels. Each 
reel shows the sharp, clear, and beautifully il- 
luminated details of seven consecutive dissec- 
tions, in three dimensions, with every detail 
magnificently clear. 


Reels are stored within the covers of four com- 
pact volumes: text and labeled drawings used 
for positive identification of structures. For 
each stereoscopic view there is a labeled drawing 
with scale of dimensions and appropriate de- 
scription. 


Reels are designed for three-dimensional viewing in View-Master® stereoscopes or two-dimensional 


projection in View-Master® projector. 


Section 1 of BASSETT: STEREOSCOPIC ATLAS OF HUMAN ANATOMY 


(34 reels, 500 pp.) . $27.50 
View-Master® Stereoscope . 2.00 
Stereoscope with light attachment (uses batteries) ............ 4.00 
Stereoscope with light attachment and transformer and cord (std. AC) 7.00 
View-Master® §-1 projector, brilliant 36-inch image, 110-120 AC-DC 47.50 


Wikkams Wihins Company 


(exclusive agents for the United States, except the 11 Western states) 


Mt. Royal and Guilford Aves. 


W. STACEY, INC. 


(exclusive agents for the 11 Western states) 
551 Market St. 


San Francisco 5, Calif. 


September 5, 1952 


P. O. Box 490 


Baltimore 2, Maryland 


Published by ®SAWYER’S, INC. 
Portland, Oregon 
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HANDBOOKS OF 


AMERICAN 
NATURAL 
HISTORY 


Albert Hazen Wright, Advisory Editor 


Handbook of Turtles. By Archie Carr, University 
of Florida. “By far the best book on turtles.”— 
Detroit News 

557 pp., illus., maps. $7.50 


Handbook of the Frogs and Toads of the United 
States and Canada. By A. H. Wright, Cornell Uni- 
versity, and A. A. Wright 


652 pp., illus., 3rd ed. $6.50 


Handbook of Salamanders. By Sherman C. Bishop, 
late Professor of Zoology, University of Rochester. 
“A thorough summary of information.”—Natural 
History 

569 pp., illus. $6.00 


The Mammals of Eastern United States. By Wm. 
J. Hamilton, Jr., Cornell University. “Simple and 
clear.”"—Science News Letter 


440 pp., illus. $4.50 


Handbook of Lizards: Lizards of the United States 
and Canada. By Hobart M. Smith, Univ. of Illinois. 
“Fills an important gap.”—Fauna 


578 pp., illus. $6.00 


Aquatic Plants of the United States. By W. C. 
Muenscher, Cornell Univ. “Indispensable for . . . 
work in aquatic botany.”—Nature Magazine 


384 pp., illus. $5.00 


The Spider Book: A Manual for the Study of the 
Spiders and Their Near Relatives, etc. By John 
Henry Comstock. Revised and edited (1940) by 
W. J. Gertsch. 


740 pp., illus. $6.00 


For complete information on these titles write to 


COMSTOCK PUBLISHING ASSOCIATES 
A division of Cornell University Press 


124 Roberts Place, Ithaca, New York 


Publications Received 


Annotated Lists of Animals and Plants of Mie Prefecture, 
Japan. Otanicho, Tsu, Mie Prefecture, Japan: Pre- 
fectural Univ. Mie, 1951. 352 pp. Illus. 

Appraisal of Several Methods of Testing Asphaltic 
Concrete. Bull. No. 126. Fred J. Benson. College Sta- 
tion, Tex.: Texas Eng. Expt. Sta., 1952. 81 pp. Illus. 

Atomic Energy Commission, Twelfth Semiannual Report. 
Washington, D. C.: GPO, 1952. 125 pp. 

Calcium Chloride in Concrete. Pub. 217. Highway Re- 
search Board, Bib. 13. Washington, D. C.: National 
Academy of Sciences—National Research Council, 
1952. 58 pp. (mimeo.). 

Cambrian Stratigraphy and Paleontology Near Caborca, 
Northwestern Sonora, Mexico. Vol. 119, No. 1, Smith- 
sonian Mise. Collections. G. Arthur Cooper et al. 
Washington, D. C.: Smiths. Inst., 1952. 184 pp.+31 
plates. $3.00. 

Commonwealth Scientific and Industrial Research Organ- 
ization, Third Annual Report. Canberra: Government 
Commonwealth of Australia, 1951. 167 pp. 9s. 6d. 

Comparability of Statistics of Causes of Death According 
to the Fifth and Sixth Revisions of the International 
List. World Health Organiation Bull., Suppl. 4. Geneva: 
WHO, 1952. 59 pp. 50¢. 

Educators Guide to Free Slidefilms, 4th ed. Mary F. 
Horkheimer and John W. Diffor, Eds. Randolph, Wis.: 
Educators Progress Service, 1952. v +172 pp. $4.00. 

An Engineering Interpretation of the Economic and 
Financial Aspects of American Industry. Vol. X, The 
Iron and Steel Industry. New York, N. Y.: George 8. 
Armstrong & Co., 1952. 97 pp. 

The Fern Genus Diellia. Univ. Calif. Pubs. in Botany, 
Vol. 26, No. 1. Warren H. Wagner, Jr. Berkeley: Univ. 
Calif. Press, 1952. 212 pp.+21 plates. Dlus. $3.00. 

55th Report on Food Products and 43rd Report on Drug 
Products. Connecticut Agr. Expt. Sta., Bull. 558. H. J. 
Fisher. New Haven, 1952. 78 pp. 

History of the Cattle Industry in Southern Arizona. 
Social Science Bull. No. 20, Vol. XXIII, No. 2. J. J. 
Wagoner. Tucson: Univ. Arizona Press, 1952. 132 pp. 
$1.25. 

Joseph A. Holmes Safety Association Annual Report. 
Washington, D. C.: Joseph A. Holmes Safety Associa- 
tion, 1952. 100 pp. 

The National Foundation for Intantile Paralysis Four- 
teenth Annual Report. For the year ended Dec. 31, 
1951. New York: National Foundation for Infantile 
Paralysis, 1952. 96 pp. Illus. 

A Psychological Study of Eminent Biologists. Psycho- 
logical Monographs: General and Applied, Vol. 65, 
No. 14. Anne Roe. Washington, D. C.: Am. Psycholog. 
Assoc., 1952. 68 pp. $2.00. 

Report of the Medical Research Council for the Year 
1950-1951. Committee of Privy Council for Medical 
Research. London: HM Stationery Off., 1952. 214 
pp. 6s. 

A Review of Nomenclatural Conservation in the Algae 
from the Point of View of the Type Method. Univ. 
Calif. Pubs. in Botany, Vol. 25, No. 4. Paul G. Silva. 
Berkeley-Los Angeles: Univ. Calif. Press, 1952. 82 
pp. $1.25. 

Scientific Institutions and Scientists in Latin America. 
Ecuador, Vol. 1. Montevideo: Uneseo, 1952. 74 pp. 
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clongmans Chemistry Wools 


- CRYSTALS AND THE POLARISING MICROSCOPE 


Re By N. H. HARTSHORNE, University of Leeds and A. STUART, University 

| of the South West. 

Second edition. Published 1950. 448 pages. $9.50. 

Contents: The crystalline state. The stereographic projection. The morphology 
of crystals. The optical properties of crystals. The polarising microscope. 

th. Preparation and mounting of material. The microscope examination of crystals; 
parallel light, convergent light. Liquid crystals. Methods of attack and 
experiments. Special methods. Examples of the use of the polarising microscope. 
Index. 


ORGANIC CHEMISTRY 


- By I. L. FINAR, Northern Polytechnic, London. 
” Published 1951. 696 pages. $7.50. 
nef Includes: Groundwork and detail in the fundamental principles of organic 
ge chemistry is provided. Stress is laid on structural formulae, properties of 
5 compounds and reaction mechanisms. Electronic theories are introduced at an 
early point in the book and their principles are reiterated through constant 
F. application. An abundance of references to original papers and an appendix on 
B. the literature of organic chemistry are provided. Examinatio. questions and index. 
nd A TEXT-BOOK OF PRACTICAL ORGANIC CHEMISTRY 
” By A. I. VOGEL, Woolwich polytechnic. 
Second edition. Published 1952. 1033 pages. $10.00. 

Ly, Includes: (Principal additions from the first edition). Reactions in Liquid 
ly ammonia; Some Acetylenic Compounds. The Wohl-Ziegler Reaction; Applica- 
j tions of N-Br inimide, The Wolff-Kishner Reduction. Reductioas with 

Lithium Aluminum Hydride Cyanoethylation. Syntheses with Organolithium 
? Compounds. Illustrated with over 300 diagrams. 
ry By E. M. FRITH, Cambridge University and R. F. TUCKETT, Cambridge 
University. 
. Published 1951. 352 pages. $3.50. 
rt. Contents: The Structure of High Polymers. Double-Bond Polymerisation. Formal 
‘a- Kinetics of Double-Bond Polymerisation. Condensation Polymerisation. General 
Principles of Thermodynamics. The Solution Properties of Amorphous Polymers. 
Methods of Determining the Molecular Weights of High Polymers. The Physical 
" Properties of Linear Polymers. Index. 
, 


le AN ADVANCED TREATISE ON PHYSICAL 
0- CHEMISTRY, Volume II, “The Properties of Liquids” 


5, By J. R. PARTINGTON, University of London. 
8: Published 1951. 448 pages. $10.00. 
Includes: The theory of the liquid state. Density. Thermal expansion. Solutions. 


or Compressibility. Viscosity. Thermal conductivity. Surface tensions. Specific 
al heat. Vapour pressure. Boiling point. Latent heat. Bibliographies of each topic. 
14 This is the second of six volumes, Volume I being on “Fundamental Principles 
of the Properties of Gases’’. 
ae 
Vv. 
a. 
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LONGMANS, GREEN & CO., Inc. 
a. 
55 Fifth Avenue New York 3, N. Y. 
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The 
GARCEAU 
ELECTRO- 

MYOGRAPH 


A.C. Operated— 
No Batteries 


4 


Requires No Shielding 
Shipped Ready to Run 
Portable 


A simply operated inexpensive instrument for re- 
cording action currents of peripheral nerves, skel- 
etal muscles. Amplifier is A.C. powered, requires no 
shielding for patient. Action currents, displayed 
by sweep circuit on 3” actinic-phosphor cathode-ray 
tube or photographed by 35mm continuous film 
motor driven camera, are simultaneously made 
audible in loud speaker. 2 Adrian Bronk needle 
electrodes, cord included. Case dimensions: 11” x 
19” x 15”, 


ELECTRO-MEDICAL INC. 
South Woodstock 2, Vermont, U.S.A. 


Pioneer makers of the Electroencephalograph 


Dispense .025 cc to 120 (t- 
Pipette automatically 
to .001 precision with 


ILAMATIC 


Automatic Pipette 


At leading research 
center in altimore 
Filamatic dispensed 
volumes of 0.5.cc with 
an average variation of 
.001 cc. Amazing results 
prove Filamatic 10 
times more accurate 
than heretofore pos- 
sible with automatic 
pipetting machines. 

ustable speed -% to 
deliveries per minute. 

@ Heavy duty, 1/30 HP 

Gearmotor. 

@ Micrometer type adjust- 

ment of delivery volume. 


@ Electronic control— @ Aseptic filling unit—in- 
Maintains constant motor stantly removable for 
torque at all speeds. cleaning or sterilizing. 


© Ask déaler to demonstrate.Write for Bulletin S-8. 


National Instrument Co. 


5005 Queensbury Ave. Baltimore 15, Md. 


Meetings & Conferences 


Sept. 8-15. XIXth Geological Congress. Algiers. 

Sept. 8-15. International Horticultural Congress. London. 

Sept. 8-18. International Congress of the History of 
Medicine. Nice—Cannes, France, and Monaco. 

Sept. 9-11. American Soybean Association. Purdue Uni- 
versity, Lafayette, Ind. 

Sept. 9-12. Joint Commission on Radiobiology. Stockholm. 

Sept. 9-13. National Chemical Exposition. Coliseum, 
Chicago. 

Sept. 10-12. American Meteorological Society (National). 
Chicago. 

Sept. 10-12. European Congress of Cardiology. University 
of London, England. 

Sept. 10-12. National Petroleum Association (Annual). 
The Traymore, Atlantic City. 

Sept. 11-12. Engineers’ Council for Professional Develop- 
ment (Annual). Conrad Hilton Hotel, Chicago. 

Sept. 11-13. American Institute of Chemical Engineers. 
Palmer House, Chicago. 

Sept. 12. International Congress of Ophthalmology. New 
York. 

Sept. 14-19. American Chemical Society (National). 
Atlantie City. 

Sept. 15. Friends of the Kresge-Hooker Scientifie Li- 
brary. Hotel Traymore, Atlantic City. 

Sept. 15-16. International Society of Photogrammetry. 
International Congress and Exposition of Photogram- 
metry. Wright-Patterson AFB, Dayton, Ohio. 

Sept. 15-18. International Congress of Internal Medicine. 
London. 

Sept. 15-18. International Congress of Urology. The 
Waldorf-Astoria, New York. 

Sept. 15-19. British Institute of Metals. Oxford. 

Sept. 15-20. International Congress of Crop Protection. 
Paris. 

Sept. 15-20. International Symposium on the Chemistry 
of Cements. Royal Institution of Great Britain, Lon- 
don. 

Sept. 15-21. International Convention of Phytophar- 
macy. The Sorbonne, Paris. 

Sept. 17-20. Neuroradiologic Symposium. Stockholm. 

Sept. 19-21. International Astrophysical Conference. 
Astrophysical Institute, University of Liége, Belgium. 

Sept. 20. Calorimetry Conference (Annual). National 
Bureau of Standards, Washington, D. C. 

Sept. 20-28. American Congress of Industrial Medicine. 
Rio de Janeiro. 

Sept. 21-26. International Congress of Hematology. Mar 
del Plata, Argentina. 

Sept. 22-24. American Coke & Coal Chemicals Institute 
(Annual). White Sulphur Springs, W. Va. 

Sept. 22-26. American College of Surgeons (Clinical 
Congress). The Waldorf-Astoria, New York. 

Sept. 22-26. Saranac Symposium. Saranae Laboratory, 
Saranac Lake, N. H. 

Sept. 22-27. Third Alaskan Science Congress. Mount Me- 
Kinley Park Hotel. 

Sept. 22-27. AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCiENCE (Alaska Division). Mount McKinley 
National Park. 

Sept. 22-27. Association francaise pour l’avancement des 
sciences. Cannes, 

Sept. 22-30. Conference and Exhibition of Instruments 
and Measurements. Stockholm. 
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CHROMATOCAB 


Model B300—Insulated 


CHROMA- 
TOGRAPHY 
Equipment 

Cabinets 

Cylinders & Racks 
Miscellaneous 
Accessory Equipment 
Specially 

Designed for 

Paper Partition 
Chromatographic 
Analysis 


Paper Partition 


Write for 
Descriptive 
Brochure 


BERKELEY CHROMATOGRAPHY DIV. 


University Apparatus Company 
Dept. H @ 2229 McGee Avenue @ Berkeley 3, Calif. 


GENES AND MUTATIONS 


Cold Spring Harbor Symposia on Quanti- 
tative Biology, Volume XVI (1951), 540 
quarto pages, with numerous figures. 


e Authoritative reviews of the gene problem, 
presented in 35 papers and edited dis- 
cussions. Subjects considered are: theory 
of the gene, cytoplasmic constituents of 
heredity, evolution of the gene, induction 
of changes in genes and chromosomes, 
genetic mechanisms in bacteria and bac- 
terial viruses. Table of contents sent on 
request. 


Previous volumes still available: IX (1941) 
Genes and Chromosomes; XI (1946) 
Heredity and Variation in Microorgan- 
isms; XII (1947) Nucleic Acids and Nu- 
cleoproteins; XIII (1948) Biological A 

plications of Tracer Elements; XIV 
(1949) Amino Acids and Proteins; XV 
(195C) Origin and Evolution of Man. 


Prices: Volume XVI, $9.00; other volumes, 
$7.00. Volumes IX and XVI, or XV and 
XVI, $14.00; volumes IX, XV, and XVI, 
$20. Postage extra; domestic, 25 cents, 
foreign 50 cents per volume. 


Address: Biological Laboratory 
Cold Spring Harbor, New York 
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New 
Radically 
different! 


ADJUSTING 
KNOB 


“ZIRCONARC” PHOTOMICROGRAPHIC LAMP 


For better black-and-white and 
color photomicrographs 


Combines the concentrated light of the Western Union 
arc light bulb (about 1 mm dia.) with our fluorite- 
coated, 7-element aplanatic optical system of highest 
correction, free from chromatic aberration. . . . Prac- 
tically harmless to living cultures. . . . Built with the 
same precision as the microscope itself. Over-all 
length of lamp, 10”. Height, 6%”. Base, 4%” x 
6%”. Price, complete with power unit and 40-watt 
bulb, $325. Order direct or from leading supply 
dealers. 


Write for Bulletin ZL-321S 


FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 


PITUITARY-ADRENAL 


FUNCTION 


PITUITARY-ADRENAL FUNCTION contin- 
ues the AAAS tradition of presenting in book form 
the collected papers presented at symposium pro- 
grams of wide interest. This volume includes 22 
papers delivered at a two-day Symposium on the 
Adrenal Cortex at the AAAS meeting in New York 
City, December 1949. 

This AAAS symposium volume assembles im- 
portant contributions of a score of laboratories in 
the United States and Canada from which many 
of the recent major advances in pituitary-adrenal 
physiology and therapeutics have come, and in- 
cludes studies on the regulation of adrenal cortical 
activity, the role of the cortical hormones in pro- 
tein, carbohydrate, and- mineral: metabolism, and 
effects of the cortical steroids and the ACTH in 
various disease states. A summary chapter on 
“Adrenolescence” by Dr. George Perera Ressenste 
some of the possible future trends in this active 
field of endocrine research. 


6x9 inches, illustrated, clothbound, 


224 pages—$4.00 
Price to AAAS members for prepaid orders—$3.50 


Order from: 
AAAS, 1515 Mass. Ave., N.W., Washington 5, D. C. 


September 5, 1952 
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PERSONNEL PLACEMENT 


CLASSIFIED: 15¢ per word, minimum charge $3.00. Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 
SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


||| POSITIONS WANTED 


Biochemist—Enzymologist, Ph.D., 33, Canadian, family. Seven 
years research experience in microbial metabolism, bacterial varia- 
tion and enzyme formation. Two years teaching. Strong background 
Organic Chemistry and Genetics. Languages. Available January 
1953. apt in industrial research or development. Box 
283, SCIEN 9/12 


Editor, writer, researcher, organizer ane Specialist in medi- 
cine, related sciences. Box 277, SCIENCE. 9/5 


Microbiologist—Bacteriologist, Ph.D., 35. Thirteen years’ respon- 
sible teaching and research experience. General ‘microbiology, 
microbial metabolism. Academic or industrial —- desired. 
Box 263, SCIENCE. 8/22; 9/5 


Microbiologist—Immunologist, Ph.D., 34. Academic and_ indus- 
trial experience. Desires industrial research or research-develop- 
ment, U.S. or foreign. Box 282, SCIENCE. xX 


Positions Wanted: 

(a) Physiologist; Ph.D.; two years’ experience in all types of 
medical laboratory work; four years’ teacuing (anatomy, physiol- 
ogy). in charge planning and conducting class, large university. 
(b) Biologist, Ph.D., six years’ teaching experience; prefers 
teaching and research; especially interested in research in herpe- 
tology and biogeography. For further information, please write 
Science Division, Medical Bureau, Burneice Larson, Palmolive 
Building, Chicago. x 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


MARKET PLAGE 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 


Listen and Learn a Language by LINGUAPHONE 


At home learn to speak Spanish, French, German, Russian, Japanese 
—any of languages, by Linguaphone World’s Standard Conversa- 
tional Method. Over a million Home-study students. Save time, 
work, money. Send for Free book Today. Approved for Veteran’s 
Training. 


LINGUAPHONE INSTITUTE @ 8409 Radio City, New York 20 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service , DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description ot periodical files you are willing to sell 
at high market prices. Write Dept. A3S, S. CANNER, INC. 
Boston 19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
a libraries—Sets and runs—Single titles 
Also, please send us your want lists. 


STECHERT - HAFNER, INC. 
31 East 10th St., New York 3 


WANTED TO PURCHASE ... Sets and runs, foreign 


and domestic. Entire 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Physiologist, Ph.D., M.D., woman, age 30, seeks research position 
New York area. Box 264, SCIENCE 9/5 


PROFESSIONAL SERVICES 


Scientific Literature Worker—Ph.D. in Medical Sciences. Abstract 
medical literature, make literature researches, compile clinical in- 
vestigation reports, screen literature, prepare bibliographies, bro- 
chures, package inserts. Box 284, SCIENCE xX 


Positions Open: 
(a) Physiologically oriented clinician to direct respirator center ; 
type of research dependent interests; teaching opportunity; uni- 
versity medical school. (b) Biochemist preferably physician, Ph.D. 
eligible, to head division, new general hospital, 600 beds; East. 
(c) Two Physical Chemists, one with Ph.D., other with Bachelor's, 
for research connected with rusting, corroding ; also bacteriologist, 
M.S. or Ph.D. for research concerned with water- ~wewm * 
modern air-conditioned laboratories; Chicago area. (d) Bio- 
chemist, Ph.D., qualified organize biochemical laboratories and 
contribute to research program; university medical school depart- 
ment, pediatrics. (e) Assistant Medical Editor; professional pub- 
lication, national coverage. S9-1 Science Division, Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. 


xX 


Physiologist or Pharmacologist. Instructor, Assistant Professor, 
and Research Assistant. Expanding institution with good aca- 
demic practice devoted to productive scholarship and progressive 
teaching. Active research program in electrolyte and fluid balance, 
diuretics and somatic-autonomic reflex patterns. List training, 
references, and minimum salary, Ovenee with biochemical back- 
ground acceptable. Box 280, SCIENCE 


(THIS is the EXACT SIZE RECTANGLE “SIN Sreumenrs 
on the Field Finder containing 
over £0000 lines and indicia. 
They form a simple, non-marking 
device for the microscopist to re= 
locate fields of interest ina 
elide-mounted specimen, Other 
advantages: Suverbd precision—- 

ty? n = 
with interchangeability; non-des COMPANY 


tructive; used by substitution.) 
[WRITE FOR BULLETIN SILVER SPRING. MD. 


LOOKING FOR A PUBLISHER? 


pang for Free Booklet SC telling how we can publish 

. All subjects considered. New authors welcome. 

VANTAGE PRESS, inc. © 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


No. 201-050-150 
Micro-Slide 


FIELD FINDER 


LOVINS ENGINEERING 


New.Food Ingredients - New Drugs — 


ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a chan 

of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES @ 335 Frick Blidg., Pittsburgh 19, Pa. 


Wanted: University aduate well prepared in histochemistry to 
prepare microscopic slides in comparative histology and To 
ogy. Partnership in business possible. Box 281, see Yo 

19 


24 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 

SON 


E. 
218 East 23rd St. ork 10, N. Y. 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


— PROFESSIONAL SERVICES 


TABORATORY SERVICES 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 


-. Amino acid assays and biological 
"+ protein evaluations 

es Vitamin and antibiotic assays 

Chick feeding tests 

| Warm-blooded toxicity studies 

_ Phenol coefficient determinations 
é Write for price schedule 


_ WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. ©. BOX 2059 © MADISON 1, WISCONSIN 
||| SUPPLIES AND EQUIPMENT 


LABORATORY ANIMALS 
~ Consistency 
and Dependability 


CARWORTH FARMS, INC. 
NEW CITY, N. Y. 


JUST OUT! NEW LIST 
HYDRION 


pH Test ae 


pH Burfers 
Valuable and widely used for 
pH control. 


Write for your copy. 
Just specify H-S 


R. P. CARGILLE 
117 Liberty St. New York 6, N. Y. 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + Phone 3-5318 


STAATSBURG, NEW YORK 


MANOR FARMS TEL. STAATSBURG 3278 


Supplying every Research Need 
Mice + Rats + Hamsters « Guinea Pigs + Rabbits + Cats * Dogs 


September 5, 1952 


SUPPLIES AND EQUIPMENT 
GBI CATALOG No. 677 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacteriological, 
Biochemical, Nutritional. Write 


GENERAL BIOCHEMICALS, INC. 


72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


@ RARE 
@ COMMON 


STAINS 


STARKMAN Biological Laboratory © 761, St. 
For CONSISTENT Rats ... 


@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. 


Breeders of a recognized strain of Wistar. 


All AMINO ACID 


LABORATORY ANIMALS ears 


natural, syn 
Rare Sugars, Biochemical Products, ean | 
Pharmaceuticals in stock. Write or phone Phase 
7-8171 for complete price list. 
17 West 60th S 


BIOS LABORATORIES, INC. 17 Wet 60th Street, 


CATS PIGEONS HAMSTERS 
jean -fed animals > mice LT INEA PI 
Guaranteed suitable for your needs. 


R cod —D ‘ JOHN C. LANDIS + Hagerstown, Md. 


Hand-Drawn 


CAPILLARY 
TUBES 


Made from the finest alkali-free, 
non-corrosive resistance glass. 


For Blood Tests @ For Melting Point Determinations 


Outside diameter Wall thickness Length 
0.8-1.1 mm. 0.22-0.28 mm. 75 mm. 
1.2-1.4 mm. 0.30-0.35 mm. 75 mm. 
1.5-2.0 mm. 0.33-0.38 mm. 100 mm. 


Packed 100 per stoppered glass vial or 1 Ib. per carton. 
Special sizes and shapes can be supplied on order. 


» Write for complete information, prices and samples. € 


PRO PPE MANUFACTURING COMPANY, INC. 


10-34 44th DRIVE, LONG ISLAND CITY 1, N.Y. 
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GET YOUR ADVANCE COPY 
of the General Program-Directory 
of the St. Louis Meeting of the AAAS 
By first class mail — early in December 


The General Program-Directory of the 119th Meeting of the AAAS in St. Louis, December 26-31, 
1952, will be available to anyone, at cost, within the first week in December—whether he can attend 
the Meeting or not. This year the General Program will be much simplified in format and the Directory 
content increased. You will want it for your reference shelf. 


Program content Directory content 
1. The General Symposia: “Disaster Recovery” and 1. AAAS officers and staff for 1952. 
2. Complete roll of AAAS presidents and their fields. 
2. Programs of the 18 AAAS sections and subsections ; As ae 
(symposia and contributed papers). 3. The 236 affiliated organizations. 
3. Programs of the more than 30 participating societies. 4. Historical sketch and organization of the Associa- 
The Special Sessions: AAAS, Academy Conference, _ 
Conference on Scientific Manpower II, National 5. Publications of the Association. 
Geographic Society, Phi Beta Kappa, RESA, A 
Sigma Xi. 6. AAAS Awards and Grants—including all past 
5. Details of the Kiel Auditorium, downtown hotels, herr 
Washington University. 7. Membership figures by sections. 
6. Titles of the latest scientific films to be shown in 8. Section committees (Council members) in detail. 
the AAAS Science Theatre. 


7. Exhibitors in the 1952 Annual Exposition of Science Pdeienee, See 


and Industry and descriptions of their exhibits. 10. Future Meetings of the AAAS. 


Advance Registration 


Advance registration—if you can attend the Meeting—has these advantages: 1) You avoid delay at Registration 
Desks upon arrival; 2) You receive the General Program-Directory in ample time, unhurriedly, to decide among 


events and sessions you particularly wish to attend; 3) Your name is posted in the Visible Directory as the Meeting 
opens. 


The coupon below may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


——— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY ——— 


la. F Enclosed is $2.50 for my advance Registration Fee wh‘ch brings me the Program-Directory, Convention Badge, 
and all privileges of the Meeting. 


1b. F Enclosed is $1.50 for only the Program-Directory. (If you should attend the Meeting, later, Badge and privileges 
“ may be secured for $1.00 more.) 
(Check one) 


2. FULL NAME (Dr., Miss, etc.) 


(Please print or typewrite) (Last) (First) (Initial) 
3. ACADEMIC, PROFESSIONAL, OR 
(For receipt of Program-Directory) 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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PUT THESE ON YOUR BOOKLIST FOR FALL READING ... 


METHODS of STATISTICAL ANALYSIS 


Second Ed. By CYRIL H. GOULDEN, Chief, Cereal Division, Experimental Farms Service, Canadian 
Dept. of Agriculture. 


This new edition covers the general field of applied statistics with pronounced emphasis on ex- 
perimental design. Detailed methods for the analysis of experiments of basic designs are given to 
equip the reader with a firm command of underlying principles. Modern methods of computation 
for partial and multiple correlation are presented as well as comprehensive treatments of the dis- 
criminant function, incomplete block experiments, and quality control. The applications and illus- 
trations are drawn from agricultural research where the author has had extensive experience. A Wiley 
Publication in Statistics, Walter A. Shewhart Editor. Ready in October. 468 pages. Prob. $7.50. 


An INTRODUCTION to the CHEMISTRY of the HYDRIDES 
By DALLAS T. HURD, Research Associate, General Electric Research Laboratory 


The first comprehensive, critical description of hydrides and related compounds of hydrogen. 
Here is stimulating information on new and interesting developments in the chemistry and appli- 
cation of hydrides, which opens up many industrial and research possibilities. The treatment includes 
preparation, physical and chemical properties, chemical reactions, applications, and toxicology; 
plus a general interpretation of the theory of chemical bonding with particular reference to hy- 
dride systems, a discussion of all the chemical elements known to form compounds with hydrogen, 
and a list of commercial sources of specific hydrides. 1952. 231 pages. $5.50. 


PRACTICAL and EXPERIMENTAL GEOGRAPHY 


By W. G. V. BALCHIN, Lecturer in Geography, University of London, and A. W. RICHARDS, 
Senior Geography Master, Farnborough Grammar School 


Presents practical and experimental work in geography, including much original material on 
methods used by the authors themselves. The first section deals with earth movements; the second, 
with practical work in the study of landforms; in the third section experimental work which can 
be linked with a study of the atmosphere and oceans is outlined; the fourth section covers practical 
work in survey and map projections; and the last section outlines the principles involved in the con- 
struction of distribution maps and cartograms. Ready this Fall. 135 pages. Prob. $2.75. 


INORGANIC CHEMISTRY: An Advanced Textbook 
By THERALD MOELLER, Associate Professor of Chemistry, The University of Illinois 


Here are all the essentials to a comprehensive understanding of the subject. The material pre- 
sented, drawn from a variety of books and supplemented by information from widely scattered 
original sources, provides the reader with a well-rounded survey of the field from a modern point 
of view, and acquaints him with existing problems and current investigations. Among the topics 
treated are crystal structure, radioactivity, valency and the chemical bond, color, analytical meth- 
ods, oxidation-reduction phenomena, acid-base phenomena, and mezsurements of a number of types. 
Ready this Month, Approx. 966 pages. Prob. $10.00. 


Send for your on-approval copies today. 
JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N. Y. 
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prosiem: Io prevent blood-count mistakes 


rostem: Lo build a better 
student microscope 


ANSWER: Is it serious disease or minor trouble? Often a red and white 
lood-cell count will tell. Hundreds of tiny cells are jumbled together 

in an area 3/10,000ths of a square inch. Mistakes can be dangerous. 

AO pioneered and developed a unique instrument—the Bright-Line 
Haemacytometer—which throws blood cells into bold relief undef 
microscope, thus making them much easier to count accurately, 


How do babies’ 
eyes develop? 


ANSWER: “My neck gets stiff.” “Microscope’s too high.” 
AO designers studied all teacher-pupil complaints 
that has a built-in light. It’s economical, tamper- Zz ‘ = _ 
proof, and hard to =. Write us about your de- - 
velopment blems. Address American OpticalCom- 
pany, 88 Vision Park, Southbridge, Massachusetts. o> oe >. 
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and similar important questions, American tical sup- 
{ : , _ sali ported a specialized research project conducted by experts, 
who created an entirely new field . . . Developmental Optics. 


